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(54) Vertebral body spacer having variable wedged endplates 



(57) A vertebral body spacer (20) includes a main 
body (22) having an upper end (28) including a first con- 
cave socket (30) and a lower end (44) including a sec- 
ond concave socket (45), a first endplate (24) secured 
to the upper end (28) of the main body, the first endplate 
(24) including an underside (62) having a convex pro- 
jection (72) adapted to form a ball and socket arrange- 
ment with the first concave socket (30), and a second 
endplate (26) secured to the lower end (44) of the main 
body (22), the second endplate (26) including an under- 
side (62') having a convex projection (72') adapted to 
form a ball and socket arrangement with the second 
concave socket (30'). 
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Description 

BACKGROUND OF THE INVENTION 

[0001] The present invention is related to orthopedic 
implants and is more particularly related to spinal im- 
plants. 

[0002] There have been many efforts directed to pro- 
viding improved spinal implant devices. For example, U. 
S. Patent 5,534,029 to Shima discloses an articulated 
vertebral body spacer including a pair of upper and low- 
er joint pieces inserted between opposing vertebrae. 
The lower joint piece includes a convex portion formed 
on a central portion of its upper surface and having a 
convex sliding contact surface, and a stopper surface 
surrounding the convex portion. The upper joint piece 
includes a concave portion formed on a central portion 
of its lower surface and having a concave sliding contact 
surface which is in sliding contact with theconvexsliding 
contact surface, and an abutment surface that sur- 
rounds the concave portion and abuts against the stop- 
per surface. A cavity for allowing the upper joint piece 
to pivot in response to movement of the opposing ver- 
tebral bodies is formed between the abutment surface 
and the stopper surface. 

[0003] DE 3529761 discloses in FIGS. 1A and 1B 
thereof a prosthesis for an intervertebral disc including 
two plates 1 with a spacer disc 4 therebetween. The two 
plates 1 each have a concave center and a flat annular 
rim 2 with spikes 3. The disc spacer4 has a convex cent- 
er and a flat rim with an annular groove 6. The prosthesis 
is used for spanning the gap between opposing verte- 
bral faces remaining firmly in place while permitting nat- 
ural movement of the spine. 

[0004] U.S. Patent 4,997,432 to Keller discloses a 
prosthesis including two stop plates 3 and a sliding body 
4 arranged therebetween. The outer surfaces of the stop 
plates 3 have an essentially planar surface 5 provided 
with tooth-like projection 6 that penetrate into the verte- 
bral bodies to fix the stop plates 3 securely to the verte- 
bral bodies 1. The opposite side surfaces of the stop 
plates 3 include essentially spherical-shell-shaped re- 
cesses 7. The sliding core 4 has a spherical-shell- 
shaped projections 8 corresponding to the spherical- 
shell-shaped recesses 7. The stop plates 3 are made of 
metal and the sliding body 4 is made of a synthetic ma- 
terial. 

[0005] U.S. Patent 5,562,738 to Boyd etal. discloses 
an implant device 110 having an ellipsoidally-shaped 
ball 146 and socket 126 oriented so that their greatest 
lengths are disposed along a first axis transverse to the 
anterior and posterior ends 158 and 160 respectively 
and their shortest lengths are disposed along a second 
axis which is perpendicular to the first axis along surface 
156. A first joint surface 136 is sloped away from socket 
126 while a second joint surface 156 remains flat. The 
degree of slope determines the amount of relative rota- 
tion between joint surfaces 136 and 156 respectively, 
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and the first joint surface 1 36 is sloped to provide for up 
to 5° of lateral bending in either direction, up to 5° of 
extension and up to 5° of Flexion. 
[0006] Finally, U.S. Patent 5,556,431 to Buttner-Janz 

5 discloses an intervertebral disc endoprosthesis that is 
inserted between two vertebrae and has a bottom plate 
and a top plate that are connected to vertebral end- 
plates. Referring to FIG. 1 , the device includes prosthe- 
sis plates 1 and 2 and prosthesis core 3 cooperated via 

10 spherical surfaces 4. The core 3 has an edge rim 5 that 
limits its range of movement and insures, even under 
extreme conditions cohesion of the prosthesis. The end- 
plate 6 of the prosthesis plates 1 , 2 lie on the end sur- 
faces of the vertebrae and are provided with teeth 7 

is which, underload, penetrate into the vertebrae and thus 
secure the prosthesis in situ. Bore holes 8 are arranged 
symmetrically on both side of the central plane, running 
from ventral to dorsal, of the vertebrae and in the area 
of the front edge of the prosthesis plates 1 , 2 to receive 

20 bone screws 9. 

[0007] In spite of the above-noted advances in the art, 
there remains a need for an improved vertebral body 
spacer having enhanced stabilization and bone fusion 
characteristics. There is also a need for a vertebral body 

25 spacerthat may be readily packed with bone growth ma- 
terial for facilitating fusion of the spacer with vertebral 
bodies. In addition, there is a need for a vertebral body 
spacerthat is capable of obtaining a locking effect with- 
out the need for additional components such as locking 

30 screws. 

SUMMARY OF THE INVENTION 

[0008] In certain preferred embodiments of the 

35 present invention, a vertebral body spacer includes a 
main body having an upper end including a first concave 
socket and a lower end including a second concave 
socket A first endplate is secured to the upper end of 
the main body and includes an underside having a con- 

40 vex projection adapted to form a ball and socket ar- 
rangement with the first concave socket. A second end- 
plate is secured to the lower end of the main body and 
includes an underside having a convex projection 
adapted to form a ball and socket arrangement with the 

45 second concave socket. 

[0009] In certain preferred embodiments, the upper 
end of the main body may include an upper edge defin- 
ing first and second planes that are angled relative to 
one, and the lower end of the main body may include a 

so lower edge defining first and second planes angled rel- 
ative to one another. The first and second planes of the 
upper edge preferably intersect one another at an upper 
end apex and the first and second planes of the lower 
edge preferably intersect one another at a lower end 

55 apex. 

[0010] The upper apex desirably includes at least one 
retaining clip projecting therefrom for securing the first 
endplate to the upper end of the main body and the lower 
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apex includes at least one retaining clip projecting there- 
from for securing the second endplate to the lower end 
of the main body. In highly preferred embodiments, the 
upper apex includes a pair of retaining clips spaced from 
one another for pivotally securing the first endplate and 
the lower apex includes a pair of retaining clips spaced 
from one another for pivotally securing the second end- 
plate. The first and second angled planes of the upper 
edge preferably limit pivotal movement of the first end- 
plate and the first and second angled planes of the lower 
edge limit pivotal movement of the second endplate. 
[0011] In certain preferred embodiments, the first 
endplate includes an upper side having teeth for engag- 
ing bone, such as the face of a vertebral body, and the 
second endplate includes an upper side having teeth for 
engaging bone. The first endplate also preferably has a 
central opening and a peripheral flange surrounding the 
central opening, the peripheral flange having at least 
one opening adapted to facilitate bone fusion. The sec- 
ond endplate, which may be substantially similar in size 
and shape as the first endplate, also preferably has a 
central opening and a peripheral flange surrounding the 
central opening, the peripheral flange having at least 
one opening adapted to facilitate bone fusion. 
[0012] Each endplate preferably includes at least one 
retaining clip aperture adapted for receiving one of the 
retaining clips for securing the endplate with the main 
body. 

[0013] In certain preferred embodiments, the main 
body is elongated and has an outer surface that is 
curved. In other preferred embodiments, the main body 
is substantially cylindrical in shape. The main body may 
also be elliptical, or have any other geometric shape. In 
one particular preferred embodiment, the main body has 
a longitudinal axis and the first and second concave 
sockets are coaxial about the longitudinal axis. The first 
and second angled planes at the upper end of the main 
body form an angle of approximately 5-25 degrees, and 
more preferably an angle of approximately 10-20 de- 
grees. The main body desirably has a cross-sectional 
diameter of approximately 1 0-30 mm, and the endplates 
have a diameter of approximately 30-50 mm. In other 
preferred embodiments, the endplates have a diameter 
of approximately 35-40 mm. 

[0014] The main body and the first and second end- 
plates are desirably made of biocompatible materials, 
such as titanium, stainless steel, alloys and combina- 
tions thereof. The biocompatible material may also com- 
prise polymeric materials. 

[0015] The central opening of the first endplate desir- 
ably provides communication between the first socket 
and an exterior of the spacer. The central opening of the 
second endplate desirably provides communication be- 
tween the second socket and an exterior of the spacer. 
[0016] In operation, the spacer is positioned between 
the opposing faces of vertebrae. The endplates are piv- 
otable when the spacer is in a first no-load state and are 
locked from pivotal movement when the spacer is in a 



second load state. Once pressure is applied to the end- 
plates, the ball-and-socket joints are locked due to the 
blockage of the convex projections of the endplates in 
the concave sockets. After being positioned between 

5 two vertebrae, the endplates are desirably oriented for 
pivoting in a sagittal plane of a spine, 
[0017] In other preferred embodiments of the present 
invention, a vertebral body spacer includes amain body 
having an upper end and a lower end, the upper end 

10 having a first concave socket and an upper edge sur- 
rounding the first concave socket defining first and sec- 
ond planes angled relative to one another, the lower end 
having a second concave socket and a lower edge sur- 
rounding the second concave socket defining first and 

'5 second planes angled relative to one another. The spac- 
er also preferably includes a first endplate pivotally se- 
cured to the upper end of the main body for pivoting be- 
tween the first and second planes of the upper edge, the 
first endplate including an underside having a convex 

20 projection adapted to engage the first concave socket. 
The spacer also preferably includes a second endplate 
pivotally secured to the lower end of the main body for 
pivoting between the first and second planes of the low- 
er edge, the second endplate including an underside 

25 having a convex projection adapted to engage the sec- 
ond concave socket. The convex projections preferably 
form ball and socket joints with the respective first and 
second concave sockets. 

[0018] The upper edge desirably includes at least one 
30 retainer clip projecting therefrom for pivotally securing 
the first endplate to the main body, and the first endplate 
desirably includes at least one retainer clip aperture ex- 
tending therethrough, the at least one retainer clip being 
passable therethrough for pivotally securing the first 
35 endplate to the main body, The first endplate preferably 
includes a series of apertures extending therethrough 
for receiving bone growth material and facilitating spinal 
fusion. 

[0019] The lower edge desirably includes at least one 
40 retainer clip projecting therefrom for pivotally securing 
the second endplate to the main body, and the second 
endplate desirably includes at least one retainer clip ap- 
erture extending therethrough, the at least one retainer 
clip being passable therethrough for pivotally securing 
45 the second endplate to the main body. The second end- 
plate preferably includes a series of apertures extending 
therethrough for receiving bone growth material and fa- 
cilitating spinal fusion. 

[0020] These and other preferred embodiments of the 
so present invention will be described in more detail below. 

BRIEF DESCRIPTION OF THE DRAWINGS 



[0021] 

FIG. 1 shows a perspective view of a vertebral body 
spacer including a main body, a first endplate and 
a second endplate. 
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FIG. 2 shows a perspective view of the main body 
of FIG. 1 with the first and second endplates de- 
tached from the main body. 
FIG. 3 shows a top view of the first endplate shown 
in FIG. 1. 

FIG. 4 shows an underside view of the endplate 
shown in FIG. 3. 

FIG. 5 shows a side elevation view of the vertebral 
body spacer of FIG. 1 . 

FIG. 6 shows a partial cut away view of the vertebral 
body spacer of FIG. 5. 

FIG. 7 A shows the first endplate of FIG. 1 under a 
no-load condition. 

FIG. 7B shows the first endplate of FIG: 7A under 
a load condition. 

FIG. 8A-8C show the vertebral body spacer of FIG. 
5 with the first and second endplates pivoted to var- 
ious angles relative to the main body. 

DETAILED DESCRIPTION 

[0022] FIG. 1 shows a vertebral body spacer in ac- 
cordance with certain preferred embodiments of the 
present invention. The spacer 20 includes a main body 
22 having a first endplate 24 secured to an upper end 
of the main body and a second endplate 26 secured to 
a lower end of the main body. The spacer 20 is prefer- 
ably made of a biocompatible material, such as a poly- 
meric material, titanium, or stainless steel. Preferred 
materials may also include titanium alloys or stainless 
steel alloys. Referring to FIG. 2, in certain preferred em- 
bodiments, main body 22 has a longitudinal axis desig- 
nated A-A Main body 22 is preferably substantially cy- 
lindrical in shape and has an exterior surface that is co- 
axial with longitudinal axis A-A. In other preferred em- 
bodiments, main body 22 may be polygon-shaped in 
cross section. Main body 22 may have any geometric 
shape, such as the shape of an oval or ellipse. Main 
body 22 preferably has an upper end 28 with a first sub- 
stantially concave-shaped socket 30 formed therein. 
The upper end 28 includes an upper edge 32 that sur- 
rounds the first concave socket 30. The upper edge 32 
includes a first plane 34 and a second plane 36 that are 
angled relative to one another. The planes 34, 36 inter- 
sect at respective apexes 38A and 38B. Upper edge 32 
also includes opposing first and second retaining clips 
40A and 40B. First retaining clip 40A has an inwardly 
extending portion 42A and second retaining clip 40B has 
an inwardly extending projection 42B. As will be de- 
scribed in more detail below, the retaining clips 40A, 40B 
are designed to pass through retainer clip openings that 
extend through the endplates shown in FIG. 1 for secur- 
ing the endplates to the respective upper and lower ends 
of main body 22. 

[0023] Referring to FIG. 2, main body 22 also has a 
lower end 44 including a substantially concave socket 
45 and lower edge 46 that is substantially similar in de- 
sign and shape to the first socket 30 at upper end 28. 



The lower edge 46 has a first inclined plane 48 and a 
second inclined plane 50 angled relative to one another, 
the inclined planes intersecting at opposing retaining 
clips 54A and 54B that are designed to pass through the 

5 retaining clip apertures of the second endplate. Main 
body 22 includes a substantially cylindrical interior wall 
53 defining a hollow space 55 that extends between the 
upper end cavity 30 and the lower end cavity 45. In other 
embodiments, the interior wall 53 may be a flat surface 

10 or have any geometric shape defining a hollow space 
inside main body 22. As will be described in more detail 
below, the hollow space is adapted to receive bone 
growth material therein forfacilitating fusion of the spac- 
er 20 with vertebral bone. 

15 [0024] FIG. 3 shows a top view of the first endplate 
24. First endplate 24 includes a central opening 56 sur- 
rounded by a peripheral flange 58. Referring to FIGS. 3 
and 4, the peripheral flange 58 has an upper surface 60 
and a lower surface 62 opposite the upper surface 60. 

20 The peripheral flange also includes a series of apertures 
64A-C and 66A-C. First endplate 24 also includes re- 
tainer clip apertures 68A and 68B that extend between 
upper and lower surfaces 60, 62 of flange 58. Upper sur- 
face 60 also includes a plurality of teeth 70 for anchoring 

25 or biting into bone such as the face of a vertebral body. 
[0025] Referring to FIG. 4, first endplate 24 also in- 
cludes a projection 72 extending from an underside 62 
thereof. The projection 72 surrounds central opening 56 
and has an exterior surface 74 that is substantially 

30 curved or convex. As will be described in more detail 
below, the substantially convex 74 projection facilitates 
pivotal movement of the first and second endplates 24, 
26 relative to main body 22 (FIG. 1) when the endplates 
are not under load. 

35 [0026] Referring to FIGS. 1 and 5, the vertebral body 
spacer 20 is assembled by juxtaposing the first endplate 
24 with the upper end 28 of main body 22 and the sec- 
ond endplate 26 with the lower end 44 of main body 22. 
During assembly, the opposing retaining clips 40A, 40B 

40 are passed through the retaining clip apertures 68A, 
68B (FIG. 3) of first endplate 24. In certain preferred em- 
bodiments, the regaining clips 40A, 40B are resilient so 
as to snap fit in place for pivotally connecting first end- 
plate 24 with main upper end 28 of body 22. After the 

45 first endplate 24 has been snap fit in place, the convex 
exterior surface 74 of projection 72 is preferably in close 
engagement with first socket 30. As such, first endplate 
24 is able to pivot about apex 38A, with the engagement 
of convex exterior surface 74 and first socket 30 guiding 

so movement of first endplate 24. First endplate 24 is able 
to pivot in a counterclockwise direction approximately 
10° until underside surface 62 engages first plane upper 
edge 34 and in a clockwise direction approximately 10° 
until underside surface 62 engages second plane edge 

55 36. Thus, the range of pivotal movement of first endplate 
24 relative to upper end 28 of main body 22 is between 
15° -25°. 

[0027] In a similarfashion, second endplate 26 is se- 
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cured to retaining clips 54A, 54B at lower end 44 of main 
body 22. Second endplate 26 is assembled with main 
body 22 by passing retaining clips 54A, 54B through re- 
taining clip apertures (not shown) extending between 
upper surface 60' and underside surface 62'. As second 
endplate 26 is assembled with lower end 44 of main 
body 22, convex exterior surface 74' of projection 72' 
closely engages second socket 30' for guiding pivotal 
movement of second endplate 26 about apex 52A. 
[0028] Second endplate is pivotable approximately 
10° in the counterclockwise direction until underside 
surface 62' engages second plane 50, and approximate- 
ly 10° in the clockwise direction until underside surface 
62' engages first plane 48. 

[0029] Referring to FIG. 5, bone growth material (not 
shown) can be passed through the central openings of 
the first and second endplates 24, 26 for being disposed 
in hollow space 55. In certain preferred embodiments, 
the bone growth material completely fills the hollow 
space 55 and extends beyond the upper and lower ends 
28, 44 of main body 22. In more preferred embodiments, 
the bone growth material is disposed in thecentral open- 
ings of the endplates 24, 26 for facilitating tusion with 
opposing vertebral bodies. 

[0030] FIG. 6 shows a partially cut-away view of the 
vertebral body spacer 20 of FIG. 1 . As described above, 
main body 22 includes upper end 28 and lower end 44 
remote therefrom. The upper end 28 of main body 22 
has a first concave socket 30 formed therein and the 
lower end 44 has a second concave socket 30' formed 
therein. In preferred embodiments, the main body 22 is 
substantially hollow, with the hollow opening extending 
between first socket 30 and second socket 30'. After first 
and second endplates 24, 26 have been assembled with 
the respective- upper and lower ends 28, 44 of main 
body 22, the endplates are free to pivot relative to main 
body so long as little or no load is placed upon the end- 
plates. When the endplates are placed underload, how- 
ever, the exterior surfaces 74, 74' of the projections are 
forced into close engagement with the sockets 30, 45 
for locking the endplates in place from further move- 
ment. 

[0031] FIG. 7A shows a fragmentary view of FIG. 6 
before load is placed upon first endplate 24. Even 
though convex surface 74 of first endplate 24 is in direct 
contact with first socket 30, the first endplate remains 
free to pivot relative to first socket 30. Referring to FIG. 
7B, after load has been placed upon upper surface 60 
of first endplate 24, the convex surface 74 is urged into 
closer engagement with first socket 30, thereby locking 
first endplate 24 in place and preventing further pivotal 
movement of first endplate 24 relative to main body 22. 
Although not limited by any particular theory of opera- 
tion, it is believed that once load is placed upon first end- 
plate 24, friction forces lock first endplate from further 
pivotal movement relative to main body 22. First end- 
plate 24 remains locked from further pivotal movement 
so long as first endplate remains under load. The sec- 



ond endplate 26 (FIG. 5) is also locked from further piv- 
otal movement when under load in a manner similar to 
that described above for the first endplate 24 The above- 
described locking action can be attained without the 

5 need for additional parts such as locking screws that are 
typically required in prior art devices. 
[0032] Once load has been removed from one of the 
endplates 24, 26, that particular endplate is once again 
free to pivot relative to main body 22 so long as it is not 

10 under load. Once load is reapplied, however, the end- 
plate will once again be locked in place against further 
pivotal movement. Such locking and unlocking action 
will take place repeatedly during the life of the vertebral 
body spacer of the present invention. 

is [0033] FIGS. 8A-8C show the range of pivotal move- 
ment of the first and second endplates 24, 26 relative to 
main body 22. In FIG. 8A first endplate 24 rotates in a 
clockwise direction around apex 38A until underside 
surface 62 engages second plane 36. Second endplate 

20 26 is pivotable about apex 52A until underside surface 
62' engages second plane 50. 

[0034] FIG. 8B shows the vertebral body spacer 20 of 
FIG. 8A with first endplate 24A rotated in a fully clock- 
wise orientation and second endplate 26 positioned 
25 equidistant between a fully clockwise rotation and afully 
counterclockwise rotation. FIG. 8C shows the vertebral 
body spacer 20 of FIG. 8B with first endplate 24 fully 
rotated in a clockwise position and second endplate 26 
fully rotated in a clockwise position. 
30 [0035] Although not limited by any particular theory of 
operation, it is believed that the vertebral body spacer 
20 of the present invention will provide an effective spac- 
er between end faces of vertebral bodies. The spacer 
20 of the present invention may span a gap present after 
35 one or more discs or vertebral bodies have been re- 
moved. The teeth 70 of the first and second endplates 
24, 26 are designed to bite into the bony end faces of 
the vertebral bodies for holding the spacer 20 in place. 
In a first no-load state, when no load is applied to the 
40 end faces 24, 26, the end faces are free to pivot relative 
to the upper end 28 and lower end 44 of main body 22. 
Once a load is exerted upon either endplate24, 26, how- 
ever, the endplates are locked in place from further piv- 
otal movement due to engagement of their convex ex- 
45 terior surfaces 74, 74' with the respective first and sec- 
ond sockets 30, 30'. 

[0036] In other preferred embodiments, only one of 
the ends of the main body may have a pivotable end- 
plate connected thereto, while the other end may be rig- 
so id or unmovable. 

[0037] Although the invention herein has been de- 
scribed with reference to particular embodiments, it is 
to be understood that these embodiments are merely 
illustrative of the principles and applications of the 
55 present invention. It is therefore contemplated that nu- 
merous modifications may be made to the illustrated 
embodiments and that other arrangements may be 
made without departing from the spirit and scope of the 
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present invention as defined by the appended claims. 



Claims 

5 

1 . A vertebral body spacer comprising: 

a main body having an upper end including a 
first concave socket and a lower end including 
a second concave socket; 10 
a first endplate secured to said upper end of 
said main body, wherein said first endplate in- 
cludes an underside having a convex projection 
adapted to form a ball and socket arrangement 
with said first concave socket; and is 
a second endplate secured to said lower end of 
said main body, wherein said second endplate 
includes an underside having a convex projec- 
tion adapted to form a ball and socket arrange- 
ment with said second concave socket. 20 

2. The spacer as claimed in claim 1 , wherein said up- 
per end includes an upper edge defining first and 
second planes angled relative to one and said lower 
end includes a lower edge defining first and second 25 
planes angled relative to one another. 

3. The spacer as claimed in claim 2, wherein said first 
and second planes of said upper edge inLersecl one 
another at an upper end apex and said Tirst and sec- 30 
ond planes of said lower edge intersect one another 

an a lower end apex. 

4. The spacer as claimed in claim 3, wherein said up- 
per apex includes at least one retaining clip project- 35 
ing therefrom for securing said first endplate to said 
upper end of said main body and said lower apex 
includes at least one retaining clip projecting there- 
from for securing said second endplate to said lower 
end of said main body. 40 

5. The spacer as claimed in claim A, wherein said up- 
per apex includes a pair of retaining clips spaced 
from one another for securing said first endplate 
and said lower apex includes a pair of retaining clips 45 
spaced from one another for securing said second 
endplate. 

6. The spacer as claimed in claim 4, wherein said first 
and second angled planes of said upper edge limit so 
pivotal movement of said first endplate and said first 
and second angled planes of said lower edge limit 
pivotal movement of said second endplate. 

7. The spacer as claimed in claim 1 , wherein said first 55 
endplate includes an upper side having teeth for en- 
gaging bone and said second endplate includes an 
upper side having teeth for engaging bone. 
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8. The spacer as claimed in claim 7, wherein said first 
endplate has a central opening and a peripheral 
flange surrounding said central opening, and 
wherein said peripheral flange has at least one 
opening adapted to receive bone growth materials 

9. The spacer as claimed in claim 8, wherein said sec- 
ond endplate has a central opening and a peripheral 
flange surrounding said central opening, and 
wherein said peripheral flange has at least one 
opening adapted to receive bone growth material. 

10. The spacer as claimed in claim 4, wherein each said 
endplate includes at least one retaining clip aper- 
ture adapted for receiving one of said retaining clips 
for securing said endplate with said main body. 

1 1 . The spacer as claimed in claim 1 , wherein each said 
endplate has teeth adapted for anchoring said 
spacer into bone. 

12. The spacer as claimed in claim 1 , wherein said main 
body is elongated and has an at least partially 
curved outer surface. 

13. The spacer as claimed in claim 1 , wherein said main 
body has a longitudinal axis and said first and sec- 
ond concave sockets are coaxial about said longi- 
tudinal axis. 

14. The spacer as claimed in claim 1 .wherein said main 
body and said first and second endplates are made 
of biocompatible material. 

15. Thespacerasclaimedinclaim 14, wherein said bio- 
compatible material is selected from the group con- 
sisting of titanium, stainless steel, alloys and com- 
binations thereof. 

16. Thespacerasclaimedinclaim 14, wherein said bio- 
compatible material comprises polymeric materials. 

17. The spacer as claimed in claim 9, wherein said cen- 
tral opening of said first endplate provides commu- 
nication between said first socket and an exterior of 
said spacer. 

18. The spacer as claimed in claim 9, wherein said cen- 
tral opening of said second endplate provides com- 
munication between said second socket and an ex- 
terior of said spacer 

19. The spacer as claimed in claim 1 , wherein said end- 
plates are pivotable when said spacer is in a first 
no-load state and are locked from pivotal movement 
when said spacer is in a second load state. 

20. The spacer as claimed in claim 2, wherein said first 
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and second angled planes at said upper end of said 
main body form an angle of approximately 5-25 de- 
grees. 

21. The spacer as claimed in claim 20, wherein said first 5 
and second angled planes at said upper end of said 
main body form an angle of approximately 1 0-20 
degrees. 

22. The spacer as claimed in claim 1 , wherein said end- 10 
plates are oriented for pivoting in a sagittal plane of 

a spine. 

23. The spacer as claimed in claim 1 , wherein said main 
body has a cross-sectional diameter of approxi- is 
mately 10-30 mm. 

24. The spacer as claimed in claim 1 , wherein said end- 
plates have a diameter of approximately 30-50 mm. 

20 

25. The spacer as claimed in claim 24, wherein said 
endplates have a diameter of approximately 35-40 
mm. 

26. A vertebral body spacer comprising: 25 

a main body including an upper end and a lower 
end, said upper end having a first concave 
socket and an upper edge surrounding said first 
concave socket defining first and second 30 
planes angled relative to one another, said low- 
er end having a second concave socket and a 
lower edge surrounding said second concave 
socket defining first and second planes angled 
relative to one another; 35 
a first endplate pivotally secured to said upper 
end of said main body for pivoting between said 
first and second planes of said upper edge, said 
first endplate including an underside having a 
convex projection adapted to engage said first 40 
concave socket; 

a second endplate pivotally secured to said 
lower end of said main body for pivoting be- 
tween said first and second planes of said lower 
edge, said second endplate including an under- 45 
side having a convex projection adapted to en- 
gage said second concave socket. 

27. The spacer as claimed in claim 26, wherein said 
convex projections form ball and socket joints with so 
the respective said first and second concave sock- 
ets. 

28. The spacer as claimed in claim 26, wherein said up- 
per edge includes at least one retainer clip project- 55 
ing therefrom for pivotally securing said first end- 
plate to said main body. 



709 A2 12 

29. The spacer as claimed in claim 28, wherein said first 
endplate includes at least one retainer clip aperture 
extending therethrough, and wherein said at least 
one retainer clip is passable therethrough. 

30. The spacer as claimed in claim 28, wherein said first 
endplate includes a series of apertures extending 
therethrough for receiving bone growth material 
and facilitating spinal fusion. 

31. The spacer as claimed in claim 26, wherein said 
lower edge includes at least one retainer clip pro- 
jecting therefrom for pivotally securing said second 
endplate to said main body. 

32. The spacer as claimed in claim 31 , wherein said 
second endplate includes at least one retainer clip 
aperture extending therethrough, and wherein said 
at least one retainer clip is passable therethrough. 

33. The spacer as claimed in claim 32, wherein said 
second endplate includes a series of apertures ex- 
tending therethrough for receiving bone growth ma- 
terial and facilitating spinal fusion. 
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FIG. 3 
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Intervertebral spacer 




(57) 


The upper and lower surfaces 5 and 7 of an in- 


tioned upper and lower surfaces 5 and 7 are provided 



tervertebral spacer 1 inserted between the vertebrae of with a plurality of claw portions 1 7 for preventing with- 

a spine are formed in the shape of a curved surfaces drawal. Further, the intervertebral spacer 1 is formed in 

21 A and 21 B each having a top portion at the middle such a way that a tip portion in the direction of insertion 

portion in the back and forth direction. The above-men- is tapered. 
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Description 

CROSS REFERENCE TO RELATED APPLICATIONS 

[0001] This application is based upon and claims the 
benefit of priority from the prior Japanese Patent Appli- 
cations No. P2002-239086 filed on August 20, 2002; the 
entire contents of which are incorporated herein by ref- 
erence. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0002] The invention relates to an intervertebral spac- 
er that is inserted between vertebrae, after an interver- 
tebral disk is previously removed, to thereby be put into 
contact in almost whole area with an end plate of the 
vertebra. 

2. Description of the Related Art 

[0003] There have been known intervertebral spacers 
inserted between the vertebrae the intervertebral disk 
of which is removed. Japanese Patent Application Laid- 
Open No. 2002-95685 (hereinafter referred to as a re- 
lated art) shown in Figs. 1Ato 1C discloses one example 
of conventional intervertebral spacers. 
[0004] As shown in Fig. 1 A, a thickness of a rear side 
101 of an intervertebral spacers 100 is larger than that 
of a front side 1 03 of an intervertebral spacers 1 00. An 
upper surface 105U and a lower surface 105L of the in- 
tervertebral spacers 100 are slanting each other, and 
are flat planes. Each of the slanting upper and lower sur- 
faces 105U and 105L has a plurality of conical protrud- 
ing portions 107. The intervertebral spacer 100, as 
shown in Fig. 1 B and 1 C, is inserted between vertebrae 
109A and 109B from a posterior side after an interver- 
tebral disk is removed. 

[0005] In the related art, the protruding portions 107 
enhance an effect of preventing the intervertebral spac- 
er 100 from coming off. However, the intervertebral 
spacer 100 has the following problems: since the front 
side 1 03 of the spacer 1 00 is thicker than that of the rear 
side 101, when the intervertebral spacer 1 00 is inserted 
between the upper and lower vertebrae 1 09A and 1 09B, 
it is hard to insert; further, since the upper and lower 
surfaces 105U and 105L are slanting each other, the 
end plates of the upper and lower vertebrae 1 09A and 
1 09B are not put into whole surface contact with the up- 
per and lower surfaces 105U and 1 05L. Hence, the con- 
tact area between them becomes small, so that the in- 
tervertebral spacer 1 00 can not sufficiently fix the ver- 
tebrae 109a and 109B. 

SUMMARY OF THE INVENTION 

[0006] This invention has been made to solve the 
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problems. According to the aspect of the invention, there 
is provided an intervertebral spacer that is inserted be- 
tween the vertebrae of a spine and includes a main body 
and withdrawal prevention means formed on the upper 
5 and lower surfaces, and formed in asymmetrically in a 
sectional side view, wherein the withdrawal prevention 
means comprises a plurality of linear claw portions 
formed from one side surface of the main body to the 
other side surface. 

10 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0007] 

'5 Fig. 1A is a perspective view of a conventional in- 
tervertebral spacer. 

Fig. 1 B is a side view of the conventional interver- 
tebral spacer inserted between the vertebrae. 
Fig. 1C is a front view of the conventional interver- 
20 tebral spacer inserted between the vertebrae. 

Fig. 2A is a perspective view of an intervertebral 
spacer according to a first embodiment of the 
present invention. 

Fig. 2B is a sectional side view of the intervertebral 
25 spacer according to the first embodiment of the 
present invention. 

Fig. 2C is a rear view of the intervertebral spacer 
according to the first embodiment of the present in- 
vention. 

30 Fig. 3A is a perspective view or an intervertebral 

spacer according to a second embodiment of the 
present invention. 

Fig. 3B is a sectional side view of the intervertebral 
spacer according to the second embodiment of the 
35 present invention. 

Fig. 3C is a rear view of the intervertebral spacer 
according to the second embodiment of the inven- 
tion. 



First embodiment 

[0008] As shown in Figs. 2A to 2C, an intervertebral 
spacer 1 according to a first embodiment of the present 
invention is inserted between the vertebrae (not shown) 
after an intervertebral disk is removed. 
[0009] A front end portion 9 of the main body 3 is 
formed in a tapered curved surface, for example, a 
spherical surfaces such that its forefront side gradually 
becomes small. In a rear end portion 11 of the main body 
3, a tool engagement portion 15 is provided. A tool such 
as a pair of forceps is engaged with the tool engagement 
portion 15 when the intervertebral spacer 1 is inserted 
between the vertebrae. 

[0010] On an upper surface 5 and a lower surface 7 
of the main body 3, from one side of the intervertebral 
spacer 1 to the other side, claw portions 1 7 for prevent- 
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ing withdrawal are formed. Each claw portion 17 is 
formed in the shape of a triangle in cross section in the 
direction of insertion, in which a slanting angle a in the 
direction of insertion is small and a slanting angle p in 
the direction of withdrawal is larger than the slanting an- 
gle a so that the intervertebral spacer 1 can be easily 
inserted when it is inserted between the vertebrae and 
is hard to remove when it is removed. 
[0011] In the main body 3, the claw portions 17 on the 
upper and lower surfaces 5 and 7 are arranged along 
imaginary slanting planes 1 9A and 1 9B slanting in such 
a way that the distance between the upper surface 5 
and the lower surface 7 becomes narrower in the rear 
side 1 1 than in the front side 9. The ridges (vertexes) of 
the claw portions 17 are arranged along a curved sur- 
face 21 A (or 21 B), and the top portion of the claw por- 
tions 1 7 is positioned at the middle portion in the cross 
direction of the main body 3. The front portion 9 formed 
in the tapered curved surface protrudes from near the 
portions where the slanting surfaces 1 9A and 1 9B cross 
the curved surfaces 21 A and 21 B at the front end side. 
The rear end surface is positioned near the portions 
where the slanting surfaces 19A and 19B cross the 
curved surfaces 21 A and 21 B at the rear end side. 
[0012] As is the case with the related art, the front end 
portion 9 of the main body 3 is inserted between the ver- 
tebrae from the rear side of the vertebrae after the in- 
tervertebral disk is removed. At this time, since the front 
end portion 9 is formed in the tapered curved surface 
and the slanting angle a of the claw portions 1 7 is small, 
the main body 3 can be easily inserted between the ver- 
tebrae. 

[0013] Afterthe main body 3 is inserted, the vertebrae 
sandwiching the main body 3 are fixed to each other by 
implants or the like (not shown) so that they do not move. 
Atthis time, the plurality of upper and lower clawportions 
17 on the main body 3 bite into the upper and lower ver- 
tebrae to produce an effect of preventing withdrawal. 
And the ridges of the plurality of clawportions 17 are put 
into contact with almost all the surfaces of end plates of 
the upper and lower vertebrae because the ridges are 
formed along the arc-shaped curved surfaces 21 A and 
21 B the top portions of which are positioned at the mid- 
dle portion in the cross direction of the main body 3 . For 
this reason, the intervertebral spacer 1 is sufficiently 
fixed between the vertebrae to thereby solve the prob- 
lems of the related art. 

[0014] Figs. 3A to 3C show a second embodiment of 
the present invention. The constituent parts performing 
the same functions as the constituent parts shown in the 
first embodiment are denoted by the same reference 
symbols and their descriptions will be omitted. 
[0015] This second embodiment is different from the 
first embodiment in the point that the imaginary slanting 
planes 1 9A and 1 9B are formed in planes 23A and 23B 
parallel to each other and is the same in the other points 
of construction as the first embodiment. 
[0016] This second embodiment can produce the 



same effect as the first embodiment. 



Claims 

5 

1. An intervertebral spacer inserted between verte- 
brae of a spine comprising: 

a main body defined by a pair of upper and low- 
10 ersurfacesand a pair of side surfaces connect- 

ed to the upper and lower surfaces; and 
withdrawal prevention means formed on the 
upper and lower surfaces of the main body, and 
formed in asymmetrically in a sectional side 
'5 view, wherein 

the withdrawal prevention means comprises a 
plurality of linear claw portions formed from one 
side surface of the main body to the other side 
surface. 

20 

2. The intervertebral spacer according to claim 1 , 
wherein each of the upper and lower surfaces of the 
main body is formed in a curved surface having a 
top portion at a middle portion in a cross direction. 

25 

3. The intervertebral spacer according to claim 1 , 
wherein each claw portion being formed in an asym- 
metric triangle shape, in a sectional side view, de- 
fined by a first surface in the direction in which the 

30 intervertebral spacer is inserted, a second surface 
connected to a rear side of the first surface and the 
upper surface orthe lower surface of the main body, 

4. The intervertebral spacer according to claim 2, 
35 wherein the main body is formed in a shape of a 

curved surface on an insertion side such that it is 
tapered on the insertion side as compared with a 
rear side. 

40 5. The intervertebral spacer according to claim 3, 
wherein an angle formed by the first surface of the 
claw piece and the upper orthe lower surface of the 
main body is largerthan an angleformed by thesec- 
ond surface and the upper surface orthe lower sur- 

45 face of the main body. 
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Intervertebral cage 




(57) 


An intervertebral cage 41 of the present inven- 


formed on the upper and/or the lower surfaces of the 



tion is comprised of a main body 43 defined by an upper 
surface 43 E, a lower surface 43 D, a pair of side sur- 
faces 43A, 43B; and withdrawal prevention means 



main body 43 and asymmetrically in a sectional side 



The withdrawal prevention means regulates an in- 
sertion direction of the intervertebral cage 41 . 
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Description 

CROSS REFERENCE TO RELATED APPLICATIONS 

[0001] This application is based upon and claims the 
benefit of priority from the prior Japanese Patent Appli- 
cations No. P2002-239095 filed on August 20, 2002; the 
entire contents of which are incorporated herein by ref- 
erence. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0002] The invention relates to an intervertebral cage 
that can be inserted between upper and lower vertebrae 
in longitudinal and slating directions after an interverte- 
bral disk is removed. 

2. Description of the Related Art 

[0003] There have been known intervertebral cages 
inserted between the vertebrae the intervertebral disk 
of which is removed. 

[0004] Figs. 1 and 2 show an intervertebral cage of a 
related art of this invention (Japanese Unexamined Pat- 
ent Publication No. 9-503416). In the related art, an in- 
tervertebral cage 50 is comprised of a pair of left and 
right semicircular lateral spacers 51 A, 51 B; front and 
rear central spacers 53A, 53B are integrally fixed to 
each other by left and right fixing screws 55. This in- 
tervertebral cage 50 is inserted between upper and low- 
er vertebrae 59U ; 59L after an intervertebral disk is re- 
moved. The central spacers 53A, 53B and lateral spac- 
ers 51 A, 51 B define a cavity 70. 
[0005] The related art has a problem that 1 ) since the 
intervertebral cage 50 is comprised of a large number 
of components and has a complex structure, and 2) 
does not have protrusions for preventing itself from com- 
ing off , it can not sufficiently be fixed between the ver- 
tebrae after it is inserted between the vertebrae. 
[0006] Further, in the related art, it is premised that 
the intervertebral cage 50 is inserted between the upper 
and lower vertebrae from an anterior side but is not in- 
serted from longitudinal and slanting anterior sides. 
Thus, an improved intervertebral cage has been de- 
sired. 

SUMMARY OF THE INVENTION 

[0007] This invention has been made to solve the 
above-mentioned problems. According to an aspect of 
the invention, there is provided an intervertebral cage 
inserted between vertebrae of a spine comprising: a 
main body defined by a pair of upper and lower surfaces 
and a pair of side surfaces connected thereto; and with- 
drawal prevention means formed on the upper and/or 
the lower surfaces of the main body and asymmetrically 
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in a sectional side view, wherein the withdrawal preven- 
tion means regulates an insertion direction of the in- 
tervertebral cage. 

5 BRIEF DESCRIPTION OF THE DRAWINGS 

[0008] 

Fig. 1 is a perspective view of a conventional in- 
fo tervertebral cage. 

Fig. 2 is a side view of a conventional intervertebral 

cage inserted between the intervertbrae. 

Fig. 3 is a perspective view of an intervertebral cage 

of the present invention. 
is Fig. 4A is a plan (top plan) view of the intervertebral 

cage of the present invention. 

Fig. 4B is a plan (bottom) view of the intervertebral 

cage of the present invention. 

Fig. 5 is a sectional side view of the intervertebral 
20 cage of the present invention. 

Fig. 6 is a rear view of the intervertebral cage of the 

present invention. 

Fig. 7 is a partially enlarged view of Fig. 3. 
Figs. 8A and 8B show an insertion direction of the 
25 intervertebral cage to vertebrae. 

DETAILED DESCRIPTION OF THE INVENTION 

[0009] An embodiment according to the present in- 
30 vention will be described with reference to Figs. 3 to 8B. 
[0010] An intervertebral cage 41 includes a hollow 
main body 43 and withdrawal prevention means inte- 
grally formed on the upper and lower surfaces of the 
main body 43. 

35 [0011] As shown in Figs. 4A and 4B, the main body 
43 is roughly formed in a deformed hexagon, and each 
comer is formed in a circular arc. Further, as shown in 
Fig. 5, the thickness H2 of the rear end side of the main 
body 43 is larger than the thickness H1 of the front end 
40 side (tip end side) of the main body 43. 

[0012] A front hole 45, a center hole 47 and a rear 
hole 49 each having a length L1 are respectively formed 
in the front side (43F side), the central portion and the 
rear side portion of the main body 43 from an upper sur- 
45 face 43E of the main body 43 to a lower surface 43D in 
the longitudinal direction with respect to the direction in 
which the intervertebral cage 41 is inserted. Further, a 
hole 41 0 (see Fig. 5) that is formed in the cross direction 
and made nearly equal in length in the longitudinal di- 
sc rection to the respective holes 45, 47 and 49 (that is, the 
length L1 shown in Fig. 4A is nearly equal to the length 
L2 shown in Fig. 5) is formed in the main body 43 from 
a front surface 43F to the rear hole 49. 
[0013] Since the front hole 45, the center hole 47, the 
55 rear hole 49 and the hole 41 0 are formed in the main 
body 43, the main body 43 is formed in a hollow body. 
Transverse through holes 45A, 47A and 49A are respec- 
tively formed at positions corresponding to the front hole 
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45, the center hole 47 and the rear hole 49 in the both 
side surfaces 43A and 43B of the main body 43 (see 
Fig. 3). 

[0014] Further, a groove 430 formed in the V-shaped 
in a sectional side view is made in the rear end surface 
of the main body 43. Upper and lower screw through 
holes 450U and 450L made through the upper surface 
43E and lower surface 43D are formed in the groove 
430 in the slanting and vertical direction. Each of these 
screw through holes 450U and 450L is formed in a hole 
elongated in the longitudinal direction. 
[001 5] The withdrawal prevention means according to 
the present invention will be described with reference to 
Fig. 7. 

[0016] In a corner 43C, a plurality of notches (claw 
portions 490) are formed in parallel to a line 470 perpen- 
dicular to a bisector of a vertical angle formed by the 
side surface 43B and the front surface 43F. Each of the 
plurality of claw portions 490 is nearly formed in a wedge 
shape, and one surface 490A of the claw portions 490 
is set at a length shorter than that of the other surface 
490B connected thereto. The intervals between the re- 
spective claw portions 490 can be set at appropriate val- 
ues. Further, a plurality of claw portions 490 are formed 
in the same way also on the surface (lower surface 43D 
shown in Fig. 4B) opposite to the surface (upper surface 
43E) shown in Fig. 7 of the main body 43. At this time, 
in the end portion on the side opposite to the corner 43C 
of the upper surface 43E, claw portions 490A are formed 
in parallel to a line 470A perpendicular to a bisector of 
a vertical angle formed by a side surface 43A and the 
front surface 43F. As a result, the claw portions 490 and 
490A formed on the upper surface 43E and the lower 
surface 43D are provided symmetrically with respect to 
a horizontal cut plane of the upper surface 43E and the 
lower surface 43D. 

[0017] Since the claw portions 490 and 490A are 
formed at a predetermined slanting angle with respect 
to the side surfaces 43A and 43B of the intervertebral 
cage 41 , the insertion direction of the intervertebral cage 
41 is regulated. That is, the insertion direction is regu- 
lated in a direction B vertical to the cutting lines 470 and 
470A (Figs. 4A, 4B). Further, the intervertebral cage 41 
can be inserted either in a left direction or in a right di- 
rection with respect to the vertebrae, depending on 
which surface of the upper and lower surfaces is faced 
upward. 

[001 8] When the intervertebral cage 41 is inserted be- 
tween the upper and lower vertebrae after the interver- 
tebral disk is removed, the main body 43 is held by en- 
gaging a tool such as a pair of forceps with the trans- 
verse holes 45A, 47A and 49A and is inserted between 
the vertebrae BV from the left and front side of a spine 
V such that, as shown in Fig. 8A, the one corner 43C of 
the main body 43 goes ahead. By turning the interver- 
tebral cage 41 upside down, as shown in Fig. 8B, the 
main body 43 can be inserted between the vertebrae BV 
from the right and front side. 



[0019] Thus, even in a case where, for example, an 
organ is positioned in front of the spine, the main body 
43 can be inserted between the vertebrae of the spine 
while avoiding the organ. At this time, in the main body 
5 43, the rear end side is formed more thinly than the front 
end side, so that the main body 43 can be easily inserted 
between the vertebrae. 

[0020] Further, after the main body 43 is inserted be- 
tween the vertebrae, the cutting lines 470 and 470A of 

10 the plurality of claw portions 490 and 490A for prevent- 
ing withdrawal, formed in the upper and lower surfaces 
43D and 43E, bite into the end plates of the upper and 
lower vertebrae to thereby prevent the main body 43 
from coming off between the vertebrae. Still further, by 

is screwing implant screws S from the V-shaped groove 
430 formed on the rear end surface of the main body 43 
through the screw through holes 450U and 450L into the 
upper and lower vertebrae sandwiching the interverte- 
bral cage 41 , the main body 43 can be fixed between 

so the upper and lower vertebrae with reliability. At this 
time, since the screw through holes 450U and 450L are 
elongated in lateral direction, the position into which the 
implant screws are screwed can be shifted in the longi- 
tudinal direction in response to the state of the verte- 

25 brae. 

[0021] As described above, after the main body 43 is 
fixed between the upper and lower vertebrae, bone 
grows and gets into the front vertical hole 45, the center 
vertical hole 47 and the rear vertical hole 49, which are 

30 formed in the upper and lowersurfaces or Ihe main body 
43 to thereby promote bone fusion. Then, it is possible 
to judge the bone fusion by passing X-rays through the 
transverse through holes 45A, 47A and 49A formed in 
correspondence to the respective vertical holes 45, 47 

35 and 49 and taking an X-ray picture. 



Claims 

40 1 . An intervertebral cage inserted between vertebrae 
of a spine comprising: 

a main body defined by a pair of upper and low- 
er surfaces and a pair of side surfaces connect- 
45 ed thereto; and 

withdrawal prevention means formed on the 
upper and/or the lower surfaces of the main 
body and asymmetrically in a sectional side 
view, 

50 

wherein the withdrawal prevention means 
regulates an insertion direction of the intervertebral 
cage. 

55 2. The intervertebral cage according to claim 1 , 
wherein the withdrawal prevention means are 
formed along with a plurality of parallel cutting lines 
slanting at a predetermined angle with respect to 
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one of the side surfaces of the main body. 

3. The intervertebral cage according to claim 1, 
wherein the main body is formed in a hollow body 
and is made thicker on a front side in the direction 5 
of insertion than on a rear side, 

wherein the withdrawal prevention means 
comprises a plurality of claw portions whose cutting 
lines are formed in a direction nearly perpendicular 
to a bisector nearly bisecting an angle of one corner 10 
of a front portion in the direction of insertion of the 
main body, 

and wherein a screw through hole passing 
through surfaces which form a V-shaped groove in 
a sectional side view in a rear end surface of the *s 
main body and are opposed to each other is formed. 

4. The intervertebral cage according to claim 3, 
wherein the screw through hole is an elongated hole 
made in a direction perpendicular to a longitudinal 20 
direction of the intervertebral cage. 

5. The intervertebral cage according to claim 2 , 
wherein the direction of insertion is regulated in a 
direction perpendicular to the cutting lines. 25 

6. The intervertebral cage according to claim 3 , 
wherein the main body has a vertical through hole 
passing through the upper and lower surfaces, a 
transverse through hole passing Ihrough the side 30 
surfaces from one side to the other side, and a hole 
formed from a front end surface in a direction of in- 
sertion of the main body to a rear end surface op- 
posite to the front end surface. 



4 



FIG.l 



50 




EP 1 391 189 A1 



FIG.3 
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FIG.5 
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nem Ende des rohrformigen Abschnittes ist ein Element 
(101) vorgesehen, welches eine Deckplatte (102) auf- 
weist, die urn einen Winkel zur Langsachse des rohrfor- 
migen Abschnittes kippbar ist. 
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Beschreibung 



Ausfuhrungsform; 



[0001] Die Erfindung betrifft einen Platzhalter fur Wir- 
belkorper Oder Bandscheiben nach dem Oberbegriff 
des Patentanspruches 1 . 

[0002] Aus der EP 0 268 115 B ist ein Platzhalter der 
eingangs beschriebenen Art bekannt. Dieser dient 
besondere zum Ersetzen eines Wirbels. Dabei greifen 
die freien Enden des zylindermantelformigen Elemen- 
tes des Platzhalters in die jeweils benachbarten Wirbel- 
korper ein, so daB eine Fusion zwischen den beiden an- 
grenzenden Wirbelkorpern und dem dazwischenliegen 
den Platzhalter erfolgt. 

[0003] Aus der DE 43 23 034 ist ein Platzhalter der 
eingangs beschriebenen Art bekannt, der als Ersatz fur 
eine entfernte Bandscheibezwischen zwei benachbarte 
Wirbelkorper eingesetzt wird. Auch hier greift der Platz- 
halter mitseinen freien Enden in die benachbarten Wan- 
dungen der benachbarten Wirbelkorper ein, und es er- 
folgt eine Fusion zwischen den zwei angrenzenden Wir- 
belkorpern und dem die entfernte Bandscheibe erset- 
zenden Platzhalter. 

[0004] Aufgabe der Erfindung ist es, einen Platzhalter 
sowohl fur Wirbelkorper als auch fur Bandscheiben zu 
schaffen, der die Eigenschaften der oben als bekannt 
beschriebenen Platzhalter aufweist und mit dem eine 
bewegliche Verbindung zwischen dem Platzhalter und 
dem angrenzenden Wirbelkorper moglich ist. 
[0005] Diese Aufgabe wird durch den im Patentan- 
spruch 1 gekennzeichneten Platzhalter gelost. 
[0006] Die Weiterbildungen der Erfindung sind in den 
Unteranspruchen gekennzeichnet. 
[0007] Weitere Merkmale und ZweckmaBigkeiten der 
Erfindung ergeben sich aus der Beschreibung von Aus- 
fiihrungsbeispielen anhand der Figuren. Von den Figu- 
ren zeigen: 



Figurl 



eine perspektivische Seitenansicht eines 
Platzhalters mit einem beweglichen Ele- 
ment auf einer Seite; 



Figur2 eine perspektivische Seitenansicht eines 
Platzhalters mit beweglichen Elementen an 
jedem Ende; 

Figur3 eine Schnittdarstellung durch eine erste 
Ausfuhrungsform; 

Figur4 eine Schnittdarstellung durch eine zweite 
Ausfuhrungsform; 

Figur5 eine Schnittdarstellung durch eine dritte 
Ausfuhrungsform; 

Figur6 eine Schnittdarstellung durch eine vierte 
Ausfuhrungsform; 

Figur7 eine Schnittdarstellung durch eine fiinfte 



Figur 8 eine Schnittdarstellung durch eine sechste 
Ausfuhrungsform; 

5 

Figur 9 eine Draufsicht auf eine der Ausfuhrungs- 
formen nach den Figuren 5 bis 8, teilweise 
geschnitten; 

10 Figur 10 ein Detail aus Figur 9 mit vergroBertem 
MaBstab in einer ersten Stellung; 

Figur 1 1 das in Figur 1 0 gezeigte Detail in einer zwei- 
ten Stellung. 

[0008] Figurl zeigteine Ausfuhrungsform, bei derein 
rohrformiger Abschnitt 1 00 so ausgebildet ist, daB er im 
Verhaltnis zu seinem Durchmesser relativ kurz ist. An 
seinem einen Ende weist der rohrformige Abschnitt 1 00 

20 ein Element 101 auf, welches eine Deckplatte 102 auf- 
weist, die relativ zu dem rohrformigen Abschnitt beweg- 
lich ausgebildet ist. Sowohl die Deckplatte als auch der 
rohrformige Abschnitt weisen an ihren freien Enden 
Zacken 1 03, 1 04 auf, die zum Eingreifen in die benach- 

25 barten Wirbelkorperendflachen vorgesehen sind. Ein 
solches Element mit kurzem rohrformigen Abschnitt ist 
insbesondere fur den Ersatz einer entfernten Band- 
scheibe bestimmt. 

[0009] In Figur 2 ist der rohrformige Abschnitt 101' 

30 langer ausgebildet und nicht nur an einem Ende wie in 
Figur 1 , sondern auch an dem gegenuberliegenden En- 
de mit einem Element mit entsprechender Deckplatte 
verbunden. Die Ausbildung der beiden Elemente 101 
und 101' ist vorzugsweise identisch. Diese Ausfuh- 

35 rungsform dient aufgrund der entsprechenden Lange 
des rohrformigen Elementes 101' insbesondere als Er- 
satz fur einen oder mehrere Wirbel. Wie aus den Figu- 
ren 1 und 2 ersichtlich ist, weisen die rohrformigen Ab- 
schnitte 100, 100' Ausnehmungen 105 auf, urn ein Ein- 

40 wachsen von Knochenmaterial zu erleichtern. In den Fi- 
guren ist eine besonders bevorzugte Ausfuhrungsform 
gezeigt. Der rohrformige Abschnitt 1 00 bzw. 1 00' ist als 
zylindrisch ausgebildeter Mantel geformt und weist sich 
mit ihrer Langsdiagonalen parallel zur Mantelachse er- 

45 streckende rautenformige Ausnehmungen 1 05 auf. Je- 
weils benachbarte Reihen solcher Rauten sind in Rich- 
tung der Mantelachse urn eine halbe Rautenhohe ver- 
setzt. Dadurch wird ein Netz von sich unter einem spit- 
zen Winkel schleifenden Bandstreifen 106, 107 gebil- 

so det, die unter jeweils gleich groBen Winkeln gegen die 
Langsdiagonale der Rauten geneigt sind. Der obere 
Rand 1 08 und der untere Rand 1 09 erstrecken sich je- 
weils in einer Ebene senkrecht zu der Langsachse 2. 
[0010] Im weiteren werden anhand der Figuren 3 bis 

55 11 verschiedene Ausfiihrungsformen der zusammen 
mit dem jeweiligen rohrformigen Abschnitt einen Platz- 
halter bildenden Elemente beschrieben. 
[0011] Wie aus den Figuren ersichtlich ist, weist jede 
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Ausfuhrungsform der Elemente eine Grundplatte und 
einer dieser gegeniiberliegende Deckplatte auf. 
[0012] Bei dem in Figur 3 gezeigten Ausfiihrungsbei- 
spiel ist die Grundplatte 71 als Zylinderelement ausge- 
bildet, welches auf seiner der Deckplatte 72 zugewand- 
ten Seite eine Flache mit einem ebenen Rand aufweist, 
deren Durchmessergleich dem Durchmesser der Deck- 
platte 72 ist. Auf seiner der Deckplatte abgewandten 
Seite schlieBt sich ein zylindrischer Abschnitt 73 an, 
dessen Durchmesser ein wenig kleiner ist, so dal3 der 
dariiberliegende Abschnitt mit groBerem Durchmesser 
einen Anschlag bildet. Der Abschnitt 73 dient zum Auf- 
nehmen eines rohrformigen Abschnittes 100. Der rohr- 
formige Abschnitt 1 00 wird im PaBsitz auf den Abschnitt 
73 aufgesetzt und weist an seinem freien Ende mit dem 
benachbarten Wirbelkorper in Eingriff bringbare Zacken 
104 auf. Ferner weist der rohrformige Abschnitt die oben 
beschriebenen Ausnehmungen 105 auf, die die Ein- 
wachsmoglichkeit wesentlich verbessern. 
[0013] Die Grundplatte 71 weist auf ihrer der Deck- 
platte 72 zugewandten Seite eine zentral angeordnete 
konvexe Kontaktflache 74 auf, die vorzugsweise spha- 
risch ausgebildet ist. Diese konkave Kontaktflache ist 
von einem ebenen Rand umgeben. Die Deckplatte 72 
weist eine AuBenflache 76 auf, die in dem gezeigten 
Ausfuhrungsbeispiel eben ausgebildet ist und die an ih- 
rem auBeren Rand sich nach auBen zu der AuBenflache 
vertikal streckende Zacken 103 aufweist, die zum Ein- 
greifen in eine benachbarle Wandung einer Wirbelkor- 
perenplatte dienen. Auf der der AuBenflache 76 gegen- 
uberliegenden Innenflache weist die Deckplatte eine 
konkave Ausnehmung 77 auf, deren Ausbildung kon- 
gruent zur konvexen Kontaktflache 74 ausgebildet ist. 
Angrenzend an die konkave Ausnehmung 77 und urn 
diese herumlaufend erstreckt sich eine zu der AuBen- 
flache 76 parallele Randzone 78. Wie weiter aus Figur 
3 ersichtlich ist, weist die Randzone 78 auf der der 
Grundplatte zugewandten Unterseite benachbartzu der 
konkaven Ausnehmung 77 eine ringformige Ausneh- 
mung 79 auf. Diese weist in dem gezeigten Ausfuh- 
rungsbeispiel einen kreissegmentformigen Querschnitt 
auf. Der dem gegeniiberliegende ebene Rand 75 weist 
eine den gleichen Durchmesser aufweisende ringformi- 
ge Ausnehmung auf, die ebenfalls einen kreissegment- 
formigen Querschnitt besitzt. In dem so gebildeten Paar 
der ringformigen Ausnehmungen ist ein Ring angeord- 
net. 

[0014] Bei der in Figur 4 gezeigten weiteren Ausfuh- 
rungsform stimmt die Ausbildung der Deckplatte mit der 
Deckplatte 72 vollstandig uberein. Die Grundplatte 71' 
unterscheidet sich von der zuvor beschriebenen Grund- 
platte 71 dadurch, daB anstelle der konvexen Kontakt- 
flache 74 eine konkave Kontaktflache 81 vorgesehen 
ist, die in ihrer spharischen Kriimmung mit der konkaven 
Kontaktflache 77 der Deckplatte 72 iibereinstimmt. In 
alien ubrigen Merkmalen stimmen die Grundplatte und 
der rohrformige Abschnitt mit dem zuvor beschriebenen 
Ausfuhrungsbeispiel uberein. 



[0015] Zwischen Grundplatte 71' und Deckplatte 72 
liegtein Kern 83. Dieser weist einen zurSymmetrieach- 
se 8 symmetrisch angeordneten Zentralteil 9 auf, der 
die Form einer bikonvexen Linse aufweist und dessen 

5 jeweils konvexe AuBenflachen die gleiche Kriimmung 
und insbesondere spharische Kriimmung aufweisen, 
wie die damit zusammenwirkenden Kontaktflachen 74 
und 77 der Grundplatte und der Deckplatte. 
[0016] Wie die Figur weiter zeigt, weist auch der Kern 

10 9 eine Randzone 10 auf, deren AuBendurchmesser 
gleich dem Durchmesser von Grundplatte und Deck- 
platte ist. Die Randzone ist vorzugsweise so ausgebil- 
det. daB die beiden der Grundplatte und der Deckplatte 
zugewandten Flachen zueinander und zu der Symme- 

is trieebene des Kernes parallel ausgebildet sind. Auch 
die Randzone 10 weist auf beiden Seiten jeweils eine 
ringformige Ausnehmung 11 , 11' auf. Diese weisen den 
gleichen kreissegmentformigen Querschnitt auf, wie die 
ringformigen Ausnehmungen von Grundplatte und 

20 Deckplatte. Sowohl zwischen Grundplatte und Kern 9 
als auch zwischen Kern und Deckplatte sind in den Ril- 
len jeweils Ringe 80, 80' angeordnet. 
[0017] Bei den oben beschriebenen Ausfiihrungsfor- 
men sind Grundplatte und Deckplatte jeweils aus einem 

25 biokompatiblen Material, insbesondere Stahl oder Titan 
hergestellt. Der Kern bei der in Fig. 4 gezeigten Ausfuh- 
rungsform ist aus einem korpervertraglichen hochmole- 
kularen Polyethylenkunststoff geformt. Die beiden Rin- 
ge 80, 80' sind aus einem korpervertraglichen elasti- 

30 schen Kunststoff, beispielsweise Medical Grade Sili- 
kongummi gebildet. Bei den in den Figuren 5 und 6 ge- 
zeigten Ausfuhrungsformen sind die elastische Zwi- 
schenschicht 29 beziehungsweise der Ring 48 eben- 
falls aus einem korpervertraglichen elastischen Kunst- 

35 stoff, beispielsweise Medical Grade Silikongummi 
hergestellt. Der rohrformige Abschnitt 100 ist vorzugs- 
weise aus Titan oder einem anderen korpervertragli- 
chen Material geformt. 

[0018] Die in der Fig. 5 gezeigte dritte Ausfuhrungs- 

40 form weist wiederum eine Grundplatte 21 , eine Deck- 
platte 22 und dazwischen einen Kern 23 auf. 
[0019] Die Grundplatte 21 weist auf ihrer dem Kern 
23 zugewandte Oberflache symmetrisch zur Symme- 
trieachse8 eine der konkaven Ausnehmung 81 entspre- 

45 chende konkave Ausnehmung 26 auf. Es ist eine erste 
Randzone 27 vorgesehen, die anders als beim zweiten 
Ausfuhrungsbeispiel aber nicht eben, sondern zur Au- 
Benseite der Grundplatte hin kegelstumpfformig abfal- 
lend ausgebildet ist. 

50 [0020] Die dem Kern 23 abgewandte Seite der Grund- 
platte 21 sowie die Verbindung mit dem rohrformigen 
Abschnitt 1 00 ist genauso ausgebildet wie bei den vor- 
her beschriebenen Ausfiihrungsformen. 
[0021] Die Deckplatte 22 weist wiederum nach auBen 

55 hervorstehende Zacken 25 auf. Die AuBenflache 24' ist, 
wie am besten aus Fig. 5 ersichtlich ist, als konvexe ku- 
gelsegmentformige Oberflache ausgebildet, wobei die 
Kriimmung der Oberflache so gewahlt ist, daB sie im 
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wesentlichen einer typischen konkaven Krummung ei- 
ner damit in Kontakt zu bringenden Wirbelkorperend- 
plattenflache entspricht. 

[0022] Die dem Kern 23 zugewandte Seite der Deck- 
platte 22 ist genauso ausgebildet wie die dem Kern zu- 
gewandte Seite der Grundplatte 21 . 
[0023] Der Kern 23 ist dreiteilig ausgebildet und be- 
steht aus zwei mit ihren Planflachen einander zuge- 
wandten plan-konvexen Linsenkorpern 28, 28', zwi- 
schen denen eine plan-parallele Platte 29 angeordnet 
ist. Die Linsenkorper 28, 28' und die Platte 29 haben im 
wesentlichen den gleichen Durchmesser. Die Krum- 
mung der konvexen Flachen der Linsenkorper ent- 
spricht der Krummung der damit zusammenwirkenden 
konkaven Ausnehmungen 26, 26'. 
[0024] Wie am besten aus Fig. 5 ersichtlich ist, weist 
der Kern 23 eine sich senkrecht zu seiner Symmetrie- 
ebene erstreckende und durch seinen Mittelpunkt ge- 
hende Bohrung 30 auf. An den entsprechenden Stellen 
weisen Grundplatte und Deckplatte sich entlang ihrer 
Symmetrieachsen erstreckende durchgehende Aus- 
nehmungen 31,31' auf. Auf den jeweiligen den AuBen- 
flachen 24, 24' zugewandten Seiten sind diese durch 
Senkbohrungen 32, 32' in ihrem Durchmesser erweitert. 
In der Bohrung 30 ist eine vorzugsweise aus einem kor- 
pervertraglichen Kunststoff Oder aus Metall gefertigte 
Verbindungshiilse 33 vorgesehen, deren Durchmesser 
kleiner ist als der Durchmesser der Bohrung 30 und de- 
ren Lange groBer als die Lange der Bohrung 30 ist, so 
daf3 die Verbindungshiilse mil dem jeweiligen freien En- 
de in die Ausnehmung der benachbarten Platte ein- 
greift, Wie aus Fig. 5 ersichtlich ist, ist die Hiilse zu ihren 
Enden hin jeweils verjungt ausgebildet. Von beiden Sei- 
ten istjeweils durch die Ausnehmungen 31 gefuhrteine 
Schraube 34, 34' in die Verbindungshiilse 33 einge- 
schraubt, wobei der Kopf der Schraube stets in der 
Senkbohrung anliegt. Die Senkbohrung ist ein wenig 
groBer als der jeweilige Kopf. Die Schrauben werden so 
weit angezogen, dal3 Grund- und Deckplatte und Kern 
so miteinander verbunden sind, daB die aneinander- 
grenzenden Flachen ohne Spiel, aber zueinander be- 
weglich gehalten sind. 

[0025] Wie aus Fig. 5 ersichtlich ist, ist die Tiefe der 
Senkbohrungen 32, 32' etwas groBer als die Dicke der 
Kopfe der Schrauben 34, 34'. Die Senkbohrungen sind 
an ihrem auBeren Ende jeweils durch Abdeckplatten 35 
nach auBen hin abgedeckt. Der Unterschied zwischen 
der Tiefe der Senkbohrungen 32, 32' und der Dicke der 
Kopfe der Schrauben 34, 34' ist so gewahlt, daB die 
Kopfe beim federnden Zusammendrucken der Band- 
scheibenprothesegerade noch nichtan die Abdeckplat- 
ten 35 stoBen. 

[0026] Die in Fig. 6 gezeigte Ausfiihrungsform unter- 
scheidet sich von der in Fig. 5 gezeigten Ausfiihrungs- 
form nur durch die Ausbildung des Kernes. Alle iibrigen 
Teile stimmen mit der zuvor beschriebenen Ausfiih- 
rungsform iiberein. 

[0027] Der Kern 43 weist wiederum zwei auBere plan- 



konvexe Linsenkorper 48, 48' auf, die mit ihren konve- 
xen Flachen in gleicher Weise wie vorher beschrieben 
mit den Grund- und Deckplatten zusammenwirken. 
Auch die zentrale Bohrung und die Befestigung mittels 

5 der Verbindungshiilse und den Schrauben stimmt iden- 
tisch iiberein. Anders als bei dem vorherigen Ausfiih- 
rungsbeispiel ist anstelle der plan-parallelen Platte 29 
ein elastischer Ring 49 vorgesehen. Zur Aufnahme und 
Fiihrung des Ringes 49 weisen die einander zugewand- 

10 ten planen Flachen der Linsenkorper 48, 48' im Quer- 
schnitt kreisseigmentformige ringformige Ausnehmun- 
gen 50, 50' auf, in denen der Ring 49 gehalten ist. 
[0028] Bei der in Fig. 7 gezeigten weiteren Ausfiih- 
rungsform stimmt die Deckplatte mit der in Fig. 5 be- 

15 schriebenen Deckplatte iiberein. 

[0029] Die Grundplatte 21 ' unterscheidet sich von der 
in den Figuren 5 und 6 gezeigten Grundplatte lediglich 
dadurch, daB die der Deckplatte 22 zugewandte Ober- 
flache 57 eben ausgebildet ist. In alien anderen Merk- 

20 malen stimmen die Grundplatte 21 ', der rohrformige Ab- 
schnitt 1 00, sowie die Deckplatte 22 mit den anhand der 
Figuren 5 und 6 beschriebenen Ausfuhrungsbeispielen 
iiberein. 

[0030] Zwischen Grundplatte 21' und Deckplatte 22 
25 ist wiederum ein Kern vorgesehen, der auf seiner der 
Deckplatte 22 zugewandten Seite einen plan-konvexen 
linsenformigen Abschnitt 28 aufweist, der mit dem ent- 
sprechenden Abschnitt von Ausfiihrungsform gemaB 
Figur 5 ubereinstimmt. Zwischem diesem und der ebe- 
30 nen Flache 57 der Grundplatte 21 ' ist eine plan-parallele 
Platte 29 vorgesehen. Die Materialien von Grundplatte 
und Deckplatte und linsenformigen Kdrper 28 sind iden- 
tisch mit den zuvor beschriebenen Ausfiihrungsbeispie- 
len. Die Materialwahl der plan-parallelen Platten 29 
35 stimmt mit der der plan-parallelen Platten 29 aus Fig. 5 
iiberein. 

[0031] Die Grundplatte 91 unterscheidet sich gegen- 
iiber der in Fig. 7 beschriebenen Grundplatte 21' da- 
durch, daB sie unmittelbar urn die Bohrung 30 herum 
40 eine ringformige Ausnehmung mit einem kreissegment- 
formigen Querschnitt aufweist. Anstelle des Kernes des 
zuvor beschriebenen Ausfiihrungsbeispieles ist ein 
plan-konvexer Linsenkorper 48' vorgesehen, der mit 
seiner konvexen pharischen Oberflache mit der Kon- 
45 taktflache der Deckplatte 22 zusammenwirkt und der 
auf seiner der Grundplatte zugewandten ebenen Flache 
eine ringformige Ausnehmung 50' aufweist, die in ihren 
Abmessungen denen der Ausnehmung 92 entspricht. 
Es ist ein Ring 49 vorgesehen, der in diesen beiden ring- 
so formigen Ausnehmungen gelagert ist. 

[0032] Die Materialien von Grundplatte und Deckplat- 
te und Linsenkorper des Kernes stimmen mit denen des 
zuvor beschriebenen Ausfiihrungsbeispieles iiberein. 
Der Ring 49 stimmt in seiner Materialauswahl mit dem 
55 Material der plan-parallelen Platte 29 des zuvor be- 
schriebenen Ausfiihrungsbeispieles iiberein. 
[0033] In Fig. 9 ist eine Draufsicht auf eine Deckplatte 
der in den Fig. 5 bis 8 beschriebenen Ausfuhrungsfor- 
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men gezeigt, wobei die Abdeckplatte 35' und der Kopf 
der Schraube 34' weggelassen sind. 
[0034] Aus Fig. 9 istzu ersehen, daBdiejeweiligeHul- 
se 33 an ihren jeweils verjungt abgeschragten Enden 
sechskantig ausgebildet ist, wobei die Flachen zwi- 
schen den sechs Ecken jeweils hohlkehlenartig ausge- 
bildet sind. Die diesen sechskantigen Abschnitt aufneh- 
mende jeweilige Ausnehmung 31' ist ebenfalls sechs- 
kantig ausgebildet, wobei der jeweilige Durchmesser 
durch zwei gegenuberliegende Ecken jeweils um ein 
vorbestimmtes MaB wenig groBer als der entsprechen- 
de Durchmesser der Verbindungshiilse an dieser Stelle 
ist. Die Flachen zwischen jeweils zwei Ecken sind zur 
Mitte der Ausnehmung hin bauchig ausgebildet, wobei 
der Radius der bauchigen Krummung jeweils um ein 
vorbestimmtes MaB wenig groBer als der Radius der 
Hohlkehlen ist. 

[0035] Wie in Fig. 10 und Fig. 11 gezeigt ist, kann so- 
mit eine Drehung um ein durch die GroBenunterschiede 
vorbestimmtes MaB zwischen Hiilse und Deckplatte 
bzw. Hiilse und Grundplatte erfolgen. Damit wird eine 
Begrenzung der Drehung auf einen vorbestimmten Win- 
kel erreicht. 

[0036] Bei alien gezeigten Ausfiihrungsformen kon- 
nen die AuBenflachen von Grund- und Deckflache rauh 
ausgebildet sein, um eine Verbesserung des Einwach- 
sens zu erreichen. 

[0037] Bei alien oben beschriebenen Ausfuhrungs- 
beispielen konnen die aneinandergrenzenden und eine 
Relativbewegung zueinander ausfiihrenden Flachen 
mit entsprechendem Material als Gleitpaarung be- 
schichtet sein. Dafiir kommen insbesondere Keramik- 
schichten Oder auch Polyethylenbeschichtungen oder 
auch entsprechende Metallegierungen in Frage. 
[0038] Bei den oben beschriebenen Ausfiihrungsfor- 
men sind jeweils aneinandergrenzende und zusam- 
menwirkende konkave und konvexe spharische Fla- 
chen beschrieben. Dabei hat jeweils der Kern die kon- 
vexen Flachen und die Deckplatte und die Grundplatte 
haben zugehorige konkave spharische Flachen. Nach 
einer abgewandelten Ausfuhrungsform konnen die Fla- 
chenformen jeweils umgekehrtsein. Das heiBt, der Kern 
kann als bikonkaver Linsenkorper oder als plan-konka- 
ver Linsenkorper ausgebildet sein und die zugehorige 
Kontaktflache von Grundplatte und Deckplatte ist dann 
entsprechend zu der konkaven spharischen Flache 
spharisch konvex ausgebildet. 

[0039] Die zuvor anhand der Figuren 3 bis 8 beschrie- 
benen Ausfuhrungsbeispiele sind insbesondere als 
Bandscheibenersatz geeignet. Durch gitterartige Aus- 
bildung des rohrformigen Abschnittes 100 kann der 
Operateur diesen rohrformigen Abschnitt auf eine ge- 
wiinschte Lange zuschneiden, beispielsweise auf die 
relativ kurze in Fig. 1 gezeigte Lange. AnschlieBend 
wird der so als Bandscheibenprotese ausgebildete 
Platzhalter zwischen zwei Wirbelkorper eingesetzt und 
greift mit den Zakken in die benachbarten Wirbelkorpe- 
rendplatten ein, so daB die Platten selbst drehfest ge- 



halten werden. Dieelastischen RingebewirkeneineAb- 
federung der Bandscheibenprotese gegen zu starkes 
Verkippen und bremsen gleichzeitig ein zu starkes Ver- 
drehen um die Mittenachse 8. Die elastische Platte be- 

5 wirkt jeweils eine StoBdampfung in axialer Richtung. Bei 
der Anwendung wird der AuBendurchmesser von 
Grund- und Deckplatte so gewahlt, daB er ein wenig 
kleiner ist als der kleinste Durchmesser der benachbar- 
ten Wirbelkorperendplattenflachen. 

w [0040] Ist der Platzhalter zum Ersatz eines oder meh- 
rerer Wirbelkorper gedacht, dann wird, wie in Fig. 2 ge- 
zeigt, ein oben beschriebenes Element nichtnurvon ei- 
ner Seite. sondern auch von der anderen Seite jeweils 
bevorzugt im PaBsitz in den rohrformigen Abschnitt 1 00' 

is eingefiigt, so daB die dadurch vorhandenen beiden 
Deckplatten jeweils um die Mittenachse des rohrformi- 
gen Abschnittes 1 00' in oben beschriebener Weise kipp- 
bar ausgebildet sind. 

[0041] Bei der Anwendung wird der so ausgebildete 
20 Platzhalter nach Entfernen des geschadigten Wirbel- 
korpers und der zugehorigen Bandscheiben zwischen 
die verbleibenden beiden Wirbelkorper eingesetzt und 
greift mit den Zacken in die benachbarten Wirbelkorpe- 
rendplatten, so daB die gegenuberliegenden Deckplat- 
25 ten drehfest gehalten werden. Die Funktion der einzel- 
nen Elemente wie Ring und planparallele Platten aus 
Kunststoff erfolgt wie oben beschrieben. 
[0042] Gewiinschtenfalls konnen die Kontaktflachen 
zwischen Deckplatte und Kern bzw. Grundplatte und 
30 Kern jeweils mil Malerialien beschichlel werden, die ei- 
ne besonders gute Gleitpaarung ergeben. 



Patentanspriiche 

35 

1. Platzhalter fur Wirbelkorper oder Bandscheiben mit 
einem rohrformigen Abschnitt (1 00) und mit Zacken 
(103, 104) an den jeweiligen Enden des Platzhal- 
ters, dadurch gekennzeichnet, daB an einem En- 
40 de des Abschnittes ein Element (101) vorgesehen 
ist, welches eine Deckplatte (102) aufweist, die um 
einen Winkel zur Langsachse des Abschnittes kipp- 
bar ist. 

45 2. Platzhalter nach Anspruch 1, dadurch gekenn- 
zeichnet, daB das Element eine der Deckplatte 
(72) gegenuberliegende Grundplatte (71) aufweist, 
wobei eine der Platten auf der anderen Platte zu- 
gewandten Seite eine konkave Kontaktflache (77) 

so und die andere Platte eine angrenzende konvexe 
Kontaktflache (74) aufweisen. 

3. Platzhalter nach Anspruch 2, dadurch gekenn- 
zeichnet, daB um eine der Kontaktflachen herum 
55 eine Rille vorgesehen ist, in der ein mit der gegen- 
uberliegenden Kontaktflache in Kontakt befindli- 
cher elastischer Ring eingebettet ist. 
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4. Platzhalter nach Anspruch 3, dadurch gekenn- 
zeichnet, da IB auch urn die gegeniiberliegende 
Kontaktflache herum eine Rille vorgesehen ist, in 
die der Ring eingreift. 

5. Platzhalter nach Anspruch 1, dadurch gekenn- 
zeichnet, daB das Element (101') eine der Deck- 
platte (72') gegeniiberliegende Grundplatte (71') 
und einen dazwischenliegenden Kern (83) auf- 
weist, wobei wenigstens eine der Platten auf der 
dem Kern zugewandten Seite eine erste konkave 
Kontaktflache (77, 81) und der Kern wenigstens ei- 
ne angrenzende erste konvexe Kontaktflache auf- 
weisen. 

6. Platzhalter nach Anspruch 5, dadurch gekenn- 
zeichnet, daB um eine der Kontaktflachen herum 
eine Rille vorgesehen ist, in der ein mit der gegen- 
iiberliegenden Kontaktflache in Kontakt befindli- 
cher elastischer erster Ring eingebettet ist. 

7. Platzhalter nach Anspruch 6, dadurch gekenn- 
zeichnet, daB auch um die gegeniiberliegende 
Kontaktflache herum eine Rille vorgesehen ist, in 
die der erste Ring eingreift. 

8. Platzhalter nach Anspruch 6 Oder 7, dadurch ge- 
kennzelchnet, daB auch um eine derzweiten Kon- 
taktflachen herum eine Rille vorgesehen ist, in der 
ein mil der gegeniiberliegenden Konlaklflache in 
Kontakt befindlicher elastischer zweiter Ring einge- 
bettet ist. 

9. Platzhalter nach Anspruch 8, dadurch gekenn- 
zeichnet, daB auch um die mit dem zweiten Ring 
in Kontakt befindliche gegeniiberliegende Kontakt- 
flache herum eine entsprechende Rille vorgesehen 
ist. 

10. Platzhalter nach Anspruch 1, dadurch gekenn- 
zeichnet, daB das Element eine der Deckplatte 
(22) gegeniiberliegende Grundplatte (21) und ei- 
nen mitdieserin Kontakt befindlichen Kern (23)auf- 
weist, der auf seiner der Grundplatte abgewandten 
Seite eine konvexe Oberflache aufweist, daB die 
Deckplatte auf der dem Kern zugewandten Seite ei- 
nen konkav ausgebildeten Abschnitt (26) aufweist, 
und daB der Kern eine der Grundplatte zugewandte 
elastische Schicht (29) und eine den konvexen Teil 
umfassende Gleitflache umfaBt. 

11. Platzhalter nach Anspruch 10, dadurch gekenn- 
zeichnet, daB auch die Grundplatte einen konka- 
ven Abschnitt aufweist und der Kern angrenzend an 
die elastische Schicht eine mit dem konkaven Ab- 
schnitt in Eingriff befindliche konvexe Gleitflache 
umfaBt. 



10 

12. Platzhalter nach Anspruch 11, dadurch gekenn- 
zeichnet, daB der Kern bikonvex ausgebildet ist 
und in seiner Mitte eine elastische Zwischenschicht 
besitzt. 

5 

13. Platzhalter nach einem der Anspriiche 10 bis 12, 
dadurch gekennzeichnet, daB entlang einer sich 
von der Grundplatte zur Deckplatte erstreckenden 
Mittenachse ein Dorn zum Begrenzen der Relativ- 

10 bewegung zwischen Grund- und Deckplatte um die 
Mittenachse herum vorgesehen ist. 

14. Platzhalter nach einem der Anspriiche 1 bis 13, da- 
durch gekennzeichnet, daB jeweils die Kontakt- 
flachen der Grund- bzw. Deckplatte konvex und die 
Kontaktflachen des Kerns konkav ausgebildet sind. 

15. Platzhalter nach einem der Anspriiche 1 bis 1 4, da- 
durch gekennzeichnet, daB auch an dem anderen 
Ende des rohrformigen Abschnittes (100') ein Ele- 
mented') nach einem der Anspriiche 2 bis 14vor- 
gesehen ist. 

16. Platzhalter nach einem der Anspriiche 1 bis 15, da- 
durch gekennzeichnet, daB der rohrformige Ab- 
schnitt eine Mehrzahl von iiberdieOberflachen ver- 
teilt angeordneten Durchbrechungen bzw, Ausneh- 
mungen aufweist. 

17. Platzhalter nach Anspruch 16, dadurch gekenn- 
zeichnet, daB die Ausnehmungen eine Mehrzahl 
von in Umfangsrichtung einanderbenachbarte rau- 
tenformige Ausnehmungen umfassen. 
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(54) An interbody spinal fusion implant having variable height threads 



(57) The present invention is directed to an inter- 
body spinal fusion implant (20) for insertion across the 
surgically corrected height of the disc space between 
adjacent vertebral bodies of a human spine. A body (22) 
has an outer surface, an insertion end (24), a trailing 
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end (26), and a length between both ends (24,26), 
wherein the outer surface comprises a thread (28) for 
engaging said implant (20) to the adjacent vertebral 
bodies of the spine. This thread (28) has athread height 
measured from said body (22), which is variable along 
a substantial portion of the length of the body. 
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Description 

[0001] This application is a continuation in part of co- 
pending Untied States application Serial No. 
08/396,41 4 filed on February 27, 1 995, which is a con- 
tinuation-in-part of United States application Serial No. 
07/698,674 filed on May 10, 1991 which is a divisional 
pf application Serial No. 07/205,935 filed on June 13, 
1988, now United States Patent No. 5,015,247. 
[0002] This application is also a continuation-in-part 
of United States application Serial No. 08/390,131 enti- 
tled Interbody Spinal Fusion Implants filed on February 
17, 1995. 

[0003] The present invention relates generally to in- 
terbody spinal fusion implants, and in particularto spinal 
fusion implants configured to restore and maintain two 
adjacent vertebrae of the spine in anatomical lordosis. 
[0004] Interbody spinal fusion refers to the method of 
achieving bony bridging between adjacent vertebrae 
through the disc space, the space between adjacent 
vertebrae normally occupied by a spinal disc. Numerous 
implants to facilitate such a fusion have been described 
by Cloward, Brantigan, and others, and are known to 
those skilled in the art. Generally, cylindrical implants 
offer the advantage of conforming to an easily prepared 
recipient bore spanning the disc space and penetrating 
into each of the adjacent vertebrae. Such a bore may 
be created by use of a drill. It is an anatomical fact that 
both the cervical spine and the lumbar spine are nor- 
mally lordotic, that is convex forward. Such alignment is 
important to the proper functioning of the spine. Com- 
monly, those conditions which require treatment by spi- 
nal fusion are associated with a loss of lordosis. 
[0005] Therefore, there exists a need for spinal fusion 
implants that permit for the restoration of anatomical lor- 
dosis. 

[0006] It is an object of the present invention to pro- 
vide an interbody spinal fusion implant that is easily in- 
serted into the spine and which maintains the anatomic 
alignment and lordosis of two adjacent vertebrae during 
the spinal fusion process, wherein the implant is self- 
stabilizing within the spine and is capable of spacing 
apart the supporting adjacent vertebrae during the spi- 
nal fusion process. 

[0007] This object is solved by the interbody spinal fu- 
sion implant with the features of claim 1 . 
[0008] Because of the spinal fusion implant of the 
present invention with variable thread height, insertion 
into the disc space is easily facilitated. The shape of the 
implant is consistent with the shape of the disc, which 
the implant at least in part replaces. 
[0009] The spinal fusion implants of the present in- 
vention may be relatively solid and/or porous and/or hol- 
low, and may have surface roughenings to promote 
bone in growth and stability. 

[0010] If there are a number of openings passing 
through the body of the implant, these may pass either 
into orthrough the implant and may or may not intercept. 



2 

The spinal fusion implant of the present invention may 
also have at least one chamber, which may be in com- 
munication through at least one opening to the surface 
of the implant. Said chamber may have at least one ac- 

5 cess opening for loading the chamber with fusion pro- 
moting substances. This access opening may be capa- 
ble of being closed with a cap or similar means. 
[001 1] If the implant is at least partially thrusto-conical 
in shape, those that taper from the leading edge to the 

10 trailing edge are easy to introduce and easy to fully in- 
sert into the spinal segment to be fused. In another em- 
bodiment where the trailing edge of the implant is larger 
than the leading edge, the implant utilizes a tapered for- 
ward portion and an increasing thread height relative to 

'5 the body from the leading edge to the trailing edge to 
facilitate insertion. 

[0012] The shape of the implant of the present inven- 
tion is consistent with the shape of the disc, which the 
implant at least in part replaces, wherein the front of the 
20 disc is normally taller than the back of the disc, which 
allows for normal lordosis. The implants of the present 
invention are similarly taller anteriorly than they are pos- 
teriorly. 

[0013] The spinal fusion implants of the present in- 
25 vention can be made of any material appropriate for hu- 
man implantation and having the mechanical properties 
sufficient to be utilized for the intended purpose of spinal 
fusion, including various metals such as cobalt, chrome, 
stainless steel, or titanium, including its alloys, various 
30 plastics Including those which are bio-absorbable, and 
various ceramics or combinations sufficient for the in- 
tended purpose. Further, the spinal fusion implants of 
the present invention may be made of a solid material, 
a mesh-like material, a porous material, and may com- 
35 prise, wholly or in part, materials capable of directly par- 
ticipating in the spinal fusion process, or be loaded with, 
composed of, treated with, or coated with chemical sub- 
stances such as bone, morphogenic proteins, hydroxya- 
patite in any of its forms, and osteogenic proteins, to 
40 make them bioactive for the purpose of stimulating spi- 
nal fusion. The implants of the present invention may be 
wholly or in part bio-absorbable. 
[0014] Further advantages of the present invention 
will become apparent from a review of the accompany- 
45 ing drawings and the detailed description of the draw- 
ings. 

Brief Description of the Drawings 
so [0015] 

Figure 1 is a side elevational view of the spinal fu- 
sion implant of the present invention, having a body 
that is frusto-conical with an external thread having 
55 a substantially uniform radius. 

Figure 1 A is an enlarged fragmentary view along 
line 1A of figure 1 illustrating the surface configura- 
tion of the implant of figure 1 . 
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Figure 1B is an enlarged fragmentary view along 
line 1A of figure 1 illustrating an alternative embod- 
iment of the surface configuration of the implant of 
the present invention made of a cancellous materi- 
al. 

Figure 1 C is a cross sectional view along lines 1 C- 
1C of Figure 1B illustrating the alternative embodi- 
ment of the surface configuration of the implant of 
the present invention made of a cancellous materi- 
al. 

Figure 1D is an enlarged fragmentary view along 
line 1 A of Figure 1 illustrating an alternative embod- 
iment of the surface configuration of the implant of 
the present invention made of a fibrous mesh-like 
material. 

Figure 1 E is a fragmentary view along line 1 A of Fig- 
ure 1 illustrating an alternative embodiment of the 
surface configuration of the implant of the 1 present 
invention comprising a plurality of spaced apart 
posts. 

Figure 1 F is an enlarged fragmentary sectional view 
along lines 1 F--1 F of Figure 1 E illustrating the sur- 
face configuration of the implant of Figure 1 E. 
Figure 2 is an alternative embodiment of the spinal 
fusion implant of the present invention having a 
frusto-conical body with an external thread radius 
and thread height that are not constant. 
Figure 3 is as cross sectional view along line 3-3 
of the implant of Figure 2. 

Figure 4 is a side elevational view of an alternative 
embodiment of the spinal fusion implant of the 
present invention. 

Figure 5 is a side elevational view and partial cut- 
away of a segment of the spinal column in lordosis 
showing the spinal fusion implant of Figure 4 being 
implanted with a driving instrument from the poste- 
rior approach to the spinal column. 
Figure 6 is a side elevational view of an alternative 
embodiment of the spinal fusion implant of the 
present invention having a frusto-conical body and 
truncated sides. 

Figure 7 is an end view along line 7-7 of the spinal 
fusion implant of Figure 6 shown placed beside a 
second identical implant shown in hidden line. 
Figure 8 is a side elevational view of an alternative 
embodiment of the spinal fusion implant of the 
present invention having a body with an irregular 
configuration. 

DETAILED DESCRIPTION OF THE DRAWINGS 

[0016] Referring to Figure 1 , a side elevational view 
of the spinal fusion implant of the present invention gen- 
erally referred to by numeral 20 is shown. The implant 
20 has a body 22 that is frusto-conical in shape such 
that the body 22 has a diameter (root diameter) that is 
generally frusto-conical. The body 22 has an insertion 
end 24 and a trailing end 26. The insertion end 24 may 



include a tapered portion 25 to facilitate insertion of the 
spinal implant 20. In the preferred embodiment, when 
the implant 20 is inserted from the anterior aspect of the 
spine, the body 22 of the implant 20 has a maximum 
5 diameter at a point nearest to the trailing end 26 and a 
minimum diameter at a point nearest to the insertion end 
24. 

[0017] The implant 20 has an external thread 28 hav- 
ing a substantially uniform radius R-, measured from the 
10 central longitudinal axis L 1 of the implant 20. The outer 
locus of the external thread 28 (major diameter) has an 
overall configuration that is substantially parallel to the 
longitudinal axis L-, . While the major diameter of the im- 
plant 20 is substantially uniform, the external thread 28 
'5 may be modified at the leading edge by having initially 
a reduced thread radius to facilitate insertion of the im- 
plant 20 and may also be modified to make the external 
thread 28 self-tapping. In the preferred embodiment, the 
external thread 28 has a first thread 30 of a lesser radius 
20 than the radius R 1 of the remainder of the external 
thread 28 to facilitate insertion of the implant 20. The 
second thread 32 has a greater radius than the first 
thread 30, but is still shorter than the radius R 1 of the 
remainder of the external thread 28 which is thereafter 
25 of constant radius. 

[0018] The body 22 is frusto-conical substantially 
along the portion of the body 22 in contact with the ad- 
jacent vertebrae of the spine which allows for creating 
and maintaining the adjacenL vertebrae or Ihe spine in 
30 the appropriate angular relationship to each other in or- 
der to preserve and/or restore the normal anatomic lor- 
dosis of the spine. The substantially uniform radius R-| 
of the external thread 28 of the implant 20 allows engag- 
ing the bone of the adjacent vertebrae in a position that 
35 counters the forces which tend to urge the implant 20 
from between the adjacent vertebrae in the direction op- 
posite to which the implant 20 was implanted. The great- 
er thread height measured from the body 22 near the 
leading end 24 of the implant 20 provides greater pur- 
40 chase into the vertebral bone and again enhances the 
stability of the implant 20. Further, the configuration of 
the external thread 28 increases the surface area of the 
implant 20 in contact with the vertebrae to promote bone 
ingrowth. 

45 [0019] The implant 20 has a recessed slot 34 at its 
trailing end 26 for receiving and engaging insertion in- 
strumentation for inserting the implant 20. The recessed 
slot 34 has a threaded opening 36 forth readably attach- 
ing the implant 20 to instrumentation used for inserting 
so the implant 20. 

[0020] Referring to Figure 1 A, the implant 20 has an 
outer surface 38 that is porous to present an irregular 
surface to the bone to promote bone ingrowth. The outer 
surface 38 is also able to hold fusion promoting materi- 
55 als and provides for an increased surface area to en- 
gage the bone in the fusion process and to provide fur- 
ther stability. The pores of the outer surfaces 38 are mi- 
croscopic in size having a diameter that is less than 
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1 mm, in the range of 50-1 000 microns, with 250-500 mi- 
crons being the preferred diameter. It is appreciated that 
the outer surface 38, and/or the entire implant 20, may 
comprise any other porous material or roughened sur- 
face sufficient to hold fusion promoting substances'and/ 
or allow for bone ingrowth and/or engage the bone dur- 
ing the fusion process. The implant 20 may be further 
coated with bioactive fusion promoting substances in- 
cluding, but not limited to, hydroxy apatite compounds, 
osteogenic proteins and bone morphogenic proteins. 
The implant 20 is shown as being solid, however it is 
appreciated that it can be made to be substantially hol- 
low or hollow in part. 

[0021] Referring to Figure 1 B, an enlarged fragmen- 
tary view along line 1A of Figure 1 illustrating an alter- 
native embodiment of the surface configuration 38 of the 
implant of the present invention made of a cancellous 
material is shown. The cancellous material 50, similar 
in configuration to human cancellous bone, having in- 
terstices 52 such that the outer surface 38 has a config- 
uration as shown in Figures 1 B and 1 C. As the implant 
of the present invention may be made entirely or in part 
of the cancellous material 50, the interstices 52 may be 
present in the outer surface 38 and/or within the entire 
implant to promote bone ingrowth and hold bone fusion 
promoting materials. 

[0022] Referring to Figure 1 D, an enlarged fragmen- 
tary view along line 1A of Figure 1 illustrating an alter- 
native embodiment of the surface configuration of the 
implant of the present invention made of a fibrous mesh- 
like material is shown. The mesh-like material 60 com- 
prises strands 62 that are formed and pressed together 
such that interstices 64, capable of retaining fusion pro- 
moting material and for allowing for bone ingrowth, are 
present between the strands in at least the outer surface 
38 of implant of the present invention. 
[0023] Referring to Figures 1 E and 1 F, a fragmentary 
view along line 1 A of Figure 1 illustrating an alternative 
embodiment of the surface configuration 38 of the im- 
plant of the present invention comprising a plurality of 
spaced apart posts 70 is shown. The posts 70 have a 
head portion 72 of a larger diameter than the remainder 
of the posts 70, and each of the interstices 74 is the re- 
verse configuration of the posts 72, having a bottom 76 
that is widerthan the entrance to the interstices 74. Such 
a configuration of the posts 70 and interstices 74 aids 
in the retention of bone material in the surface 38 of the 
implant and further assists in the locking of the implant 
into the bone fusion mass created from the bone in- 
growth. As the bone ingrowth at the bottom 76 of the 
interstices is widerthan the entrance, the bone ingrowth 
cannot exit from the entrance and is locked within the 
interstice 74. The surface of the implant provides for an 
improvement in the available amount of surface area 
which may be still further increased by rough finishing, 
flocking or otherwise producing a non smooth surface. 
[0024] In the preferred embodiment, the posts 70 
have a maximum diameter in the range of approximately 



0.1-2 mm and a height of approximately 0.1-2 mm and 
are spaced apart a distance of approximately 0.1-2 mm 
such that the interstices 74 have a width in the range of 
approximately 0.1 to 2 mm. The post sizes, shapes, and 

5 distributions may be varied within the same implant. 
[0025] In the preferred embodiment, for use in the 
lumbar spine, the implant 20 has an overall length in the 
range of approximately 24 mm to 32 mm with 26 mm 
being the preferred length. The body 22 of the implant 

10 20 has a root diameter at the insertion end 24 in the 
range of 8-20 mm, with 14-16 mm being the preferred 
root diameter at the insertion end, and a root diameter 
at the trailing end 26 in the range of 10-24 mm, with 
16-18 mm being the preferred diameter at the trailing 

is end 26, when said implants are used in pairs. When 
used singly in the lumbar spine, the preferred diameters 
would be larger. 

[0026] In the preferred embodiment, the implant 20 
has a thread radius R 1 in the range of 6 mm to 12 mm, 

so with 9-10 mm being the preferred radius R v For use in 
the cervical spine, the implant 20 has an overall length 
in the range of approximately 10-22 mm, with 12-1 4 mm 
being the preferred length. The body 22 of the implant 
20 has a root diameter at the insertion end 24 in the 

25 range of 8-22 mm, with 16-18 mm being the preferred 
root diameter at the insertion end when used singly, and 
8-1 0 mm when used in pairs. The body 22 of the implant 
20 has a root diameter at the trailing end 26 in the range 
of 10-24 mm, with 18-20 mm being the preferred root 

30 diameter at the trailing end 26 when used singly, and 
10-12 mm when used in pairs; a thread radius R 1 in the 
range of approximately 4-12 mm, with 9-10 mm being 
the preferred radius R 1 when inserted singularly and 5-7 
mm when inserted side by side in pairs. 

35 [0027] Referring to Figure 2, an alternative embodi- 
ment of implant 20 is shown and generally referred to 
by the numeral 120. The implant 120 has a body 122 
similar to body 22 of implant 20 and has an external 
thread 128 having a radius R 3 measured from the cen- 

40 tral longitudinal axis L 3 of the implant 120. The thread 
radius R 3 is not constant throughout the length of the 
implant 120 and the external thread 128 has a thread 
height that is also not constant with respect to the body 
122 of the implant 120. In the preferred embodiment, 

45 the implant 1 20 has an external thread 1 28 with a radius 
R 3 that increases in size from the insertion end 124 to 
the trailing end 126 of the implant 120. 
[0028] Referring to Figure 3, a cross sectional view 
along line 3-3 of the implant 120 is shown. The implant 

so 120 has an outerwall 1 44 surrounding an internal cham- 
ber 146. The large and small openings 1 40 and 1 42 may 
pass through the outer wall 144 to communicate with 
the internal chamber 146. The internal chamber 146 
may bef illed with bone material or any natu ral or artificial 

55 bone growth material or fusion promoting material such 
that bone growth occurs from the vertebrae through the 
openings 140 and 142 to the material within internal 
chamber 146. While the openings 140 and 142 have 
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been shown in the drawings as being circular, it is ap- 
preciated that the openings 140 and 142 may have any 
shape, size configuration or distribution, suitable for use 
in a spinal fusion implant without departing from the 
scope of the present invention. 

[0029] The openings 140 and 142 are macroscopic in 
size having a diameter that is greater than 1 mm. The 
large openings 140 have a diameter in the range of 26 
mm, with the preferred diameter being 3.5mm; and the 
small openings have a diameter in the range of 1 -2 mm, 
with 1 .5 mm being the preferred diameter. 
[0030] The implant 120 has 1 a cap 148 with a thread 
1 50 that threadably attaches to the insertion end 1 24 of 
the spinal fusion implant 120. The cap 148 is removable 
to provide access to the internal chamber 1 46, such that 
the internal chamber 1 46 can be filled with and hold any 
natural or artificial osteoconductive, osteoinductive, os- 
teogenic, or other fusion enhancing material. Some ex- 
amples of such materials are bone harvested from the 
patient, or bone growth inducing material such as, but 
not limited to, hydroxy apatite, hydroxyapatite tricalcium 
phosphate; or bone morphogenic protein. The cap 148 
and/or the spinal fusion implant 120 may be made of 
any material appropriate for human implantation includ- 
ing metals such as cobalt chrome, stainless steel, tita- 
nium, plastics, ceramics, composites and/or may be 
made of, and/or filled, and/or coated with a bone in- 
growth inducing material such as, but not limited to, hy- 
droxyapatite or hydroxyapaLiLe Lricalcium phosphate or 
any other osteoconductive, osteoinductive, osteogenic, 
or other fusion enhancing material . The cap 1 48 and the 
implant 120 may be partially or wholly bioabsorbable. 
[0031] Referring to Figure 4, a side elevational view 
of an alternative embodiment of thespinal fusion implant 
of the present invention generally referred to by numeral 
520 is shown. The implant 520 has a body 522 having 
a root diameter that is frusto-conical in the reverse di- 
rection as that of implant 20 shown in Figure 1 , in order 
to preserve and/or restore lordosis in a segment of spi- 
nal column when inserted from the posterior aspect of 
the spine. The body 522 has an insertion end 524, and 
a trailing end 526. In the preferred embodiment, the 
body 522 of the implant 520 has a minimum diameter at 
a point nearest to the trailing end 526 and a maximum 
diameter at a point nearest to the insertion end 524. The 
insertion end 524 may have an anterior nose cone por- 
tion 530 presenting a tapered end to facilitate insertion. 
[0032] The implant 520 has an external thread 528 
having a substantially uniform radius R 6 measured from 
the central longitudinal axis L s of the implant 520, such 
that the external diameter of the external thread 528 
(major diameter) has an overall configuration that is sub- 
stantially parallel to the longitudinal axis L 6 . It is appre- 
ciated that the thread 528 can have a major diameter 
that varies with respect to the longitudinal axis L 6 , such 
that the major diameter may increase from the insertion 
end 524 to the trailing end 526 or the reverse. The ex- 
ternal thread 528 has a thread height measured from 



the body 522 that increases from the insertion end 524 
to the trailing end 526. 

[0033] Referring to Figure 5, a segment of the spinal 
column S is shown with the vertebrae V 1 and V 2 in lor- 

5 dosisand an implant 520 shown being inserted from the 
posterior aspect of the spinal column S with an instru- 
ment driverD. The implant 520 is insertedwith the larger 
diameter insertion end 524 first in order to in initially dis- 
tract apart the vertebrae and V 2 which then, angle 

10 toward each other posteriorly as the implant 520 is fully 
inserted. It is appreciated that the insertion of implant 
520 does not require the adjacent vertebrae V 1 and V 2 
to be placed in lordosis prior to insertion, as the full in- 
sertion of the implant 520 itself is capable of creating 

'5 the desired lordotic angular relationship of the two ver- 
tebrae V 1 and V 2 . 

[0034] In the preferred embodiment, for use in the 
lumbar spine, the implant 520 has an overall length in 
the range of approximately 24 mm to 30 mm, with 26 

20 mm being the preferred length. The body 522 of the im- 
plant 520 has a root diameter at the insertion end 524 
in the range of 12-22 mm, with 16 mm being the pre- 
ferred root diameter at the insertion end, and a root di- 
ameter at the trailing end 526 in the range of 10-20 mm, 

25 with 1 4 mm being the preferred diameter at the trailing 
end 526. In the preferred embodiment, the implant 520 
has a thread radius R 6 in the range of 6 mm to 12 mm, 
with 8 mm being the preferred radius R 6 , 
[0035] Referring to Figure 6, an alternative embodi- 

30 ment of the spinal fusion implant of the present invention 
generally referred to by the numeral 620 and a partial 
fragmentary view of a second identical implant, gener- 
ally referred to by the numeral 621 are shown. The im- 
plant 620 has a body 622 that is partially frusto-conical 

35 in shape similarto body 22 of implant 20 shown in Figure 
1 , and has an insertion end 624 and a trailing end 626. 
The body 622 of the implant 620 has truncated sides 
670 and 672 forming planar surfaces that are parallel to 
the longitudinal axis L 7 . In this manner, two implants 620 

40 and 621 may be placed side by side, with one of the 
sides 670 or 672 of each implant with little space be- 
tween them, such that the area of contact with the bone 
of the adjacent vertebrae is maximized. It is appreciated 
that the body 622 may also be cylindrical in shape and 

45 have truncated sides 670 and 672. 

[0036] The implant 620 has an external thread 628 
having a radius R 7 measured from the central longitudi- 
nal axis 

L 7 that may be constant, such that the major di- 
sc ameter or outer locus of the external thread 628 has an 
overall configuration that is substantially cylindrical. It is 
appreciated that the external thread 628 may have a 
thread radius R 7 that is variable with respect to the lon- 
gitudinal axis L 7 such that the major diameter or outer 
55 locus of the external thread 628 has an overall configu- 
ration that is substantially frusto-conical. 
[0037] Referring to Figure 7, an end view of the im- 
plant 620 placed beside implant 621 is shown. The im- 
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outer surface comprising a thread (28, 128, 
528, 628) for engaging said implant to the ad- 
jacent vertebral bodies of the spine; 

5 characterized in that said thread (28, 128, 

528, 628) has a thread height measured from said 
body (22, 122, 522, 622) which is variable along a 
substantial portion of the length of said body (22, 
122, 522, 622). 

10 

2. The implant of claim 1 , wherein the thread height 
increases from said insertion end (124, 524, 624) 
towards said trailing end (126, 526, 626). 

is 3. The implant of claim 1 , wherein the thread height 
increases from said trailing end (26, 626) towards 
said insertion end (24, 624). 

4. The implant of any one of the above claims, wherein 
20 said trailing end (26, 126, 626) is larger than said 

insertion end (24, 124, 624). 

5. The implant of either claim 1 or 2, wherein said in- 
sertion end (524) is larger than said trailing end 

25 (526). 

6. The implant of any one of the above claims, wherein 
said body (22, 122, 522, 622) has a substantially 
frusloconical configuration along a sufficient portion 

30 of said body (22, 1 22, 522, 622) to maintain angu- 
lation of the vertebral bodies relative to one another. 

7. The implant of either claim 1 or2, wherein said body 
has a substantially cylindrical configuration. 

35 

8. The implant of either claim 1 or 2, wherein said 
thread (128) has an outer locus that forms a sub- 
stantially frustoconical configuration. 

40 9. The implant of any one of claims 1 -3, wherein said 
thread (28, 528, 628) has an outer locus that forms 
a substantially cylindrical configuration. 



9 

plant 620 has a thread radius that is substantially con- 
stant and has a thread height measured from the body 
622 that is greater at the sides 670 and 672. In this man- 
ner, two implants 620 and 621 can be placed beside 
each other with the external thread 628 of each implant 
interdigitated allowing for closer adjacent placement of 
the two implants as a result of the substantial overlap of 
the external thread 628 at the side 670 or 672 of the 
implants. 

[0038] Referring to Figure 8, an alternative embodi- 
ment of the implant of the present invention is shown 
and generally referred to by the numeral 700. The im- 
plant 700 is similar in configuration to implant 20 shown 
in Figure 1 , except that the body 722 has an irregular 
configuration. The configuration of the body 722 has a 
root diameter D which is variable in size throughout the 
length of the implant 700 and, as shown in this embod- 
iment, comprises larger diameter portions 750 and 
smaller diameter portions 752. It is appreciated that 
each of the large diameter portions 750 may be of the 
same or different diameter and each of the smaller di- 
ameter portions 752 may be of the same or different di- 
ameter. 

[0039] The outer surface of the body 722 of implant 
700 may befilled with fusion promoting substances such 
that the smaller diameter portions 752 may hold such 
fusion promoting substances. If so filled, the composite 
of the implant 700 and the fusion promoting material 
could still produce an even external surface of the body 
722 if so desired. 

[0040] While the present invention has been de- 
scribed in detail with regards to the preferred embodi- 
ments, it is appreciated that other variations of the 
present invention may be devised which do not depart 
from the inventive concept of the present invention. In 
particular, it is appreciated that the various teachings de- 
scribed in regards to the specific embodiments herein 
may be combined in a variety of ways such that the fea- 
tures are not limited to the specific embodiments de- 
scribed above. 

[0041] Each of the features disclosed in the various 
embodiments and their functional equivalents may be 
combined in any combination sufficient to achieve the 
purposes of the present invention as described herein. 



Claims 

1. An interbody spinal fusion implant for insertion 
across the surgically corrected height of a disc 
space between adjacent vertebral bodies of a hu- 
man spine, said implant comprising: 

a body (22, 122, 522, 622) having an outer sur- 
face (38), an insertion end (24, 124, 524, 624), 
a trailing end (26, 126, 526, 626), and a length 
between said insertion end (24, 124, 524, 624) 
and said trailing end (26, 126, 526, 626), said 



10. The implant of any one of the above claims, wherein 
45 said body has at least one opening (140, 142) pass- 
ing therethrough so as to allow bone to grow from 
adjacent vertebral body to adjacent vertebral body 
through said implant. 

so 11. The implant of claim 10, wherein said body includes 
an internal chamber (146) in communication with 
said at least one opening (1 40, 1 42). 

12. The implant of any one of the above claims, wherein 
55 said body has at least one truncated side (670, 

672). 

13. The implant of claim 12, wherein said thread (628) 
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is continuous over at least a portion of said at least 
one truncated side (670, 672). 

14. The implant of any one of the above claims, wherein 
said implant (620) is configured to be placed in 5 
close proximity in a side by side alignment to a sec- 
ond spinal fusion implant (621), said first and sec- 
ond implants when placed together having a com- 
bined overall width that is less than the sum of the 
individual maximum diameters of each of said first 10 
and second implants. 

15. The implant of any one of the above claims, wherein 
said implant comprises a mesh-like material (60). 

16. The implant of any one of the above claims, wherein 
said implant is at least in part bioabsorbable. 

17. The implant of any one of the above claims, in com- 
bination with a fusion promoting substance. 20 

18. The implant of claim 17, wherein said fusion pro- 
moting substance includes at least one of bone, 
bone morphogenetic protein, hydroxyapatite, and 
hydroxyapatite tricalcium phosphate. 25 

19. The spinal fusion implant of any one of the above 
claims, in combination with a driver (D) for inserting 
said implant into the spine. 

30 
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(54) Open intervertebral spacer 



(57) Open chambered spacers, implanting tools and 
methods are provided. The spacers (500') include a 
body (505') having a wall (506') which defines a cham- 
ber (530') and an opening (531') in communication with 
the chamber (530'). In one embodiment the wall (506') 
includes a pair of arms (520', 521 ') facing one another 
and forming a mouth (525') to the chamber (530'). Pref- 
erably, one of the arms (520 1 ) is truncated relative to the 
other, forming a channel (526'). In one aspect the body 
(505') is a bone dowel comprising an off-centre plug 
from the diaphysis of a long bone. The tools (800) in- 
clude spacer engaging means for engaging a spacer 
and occlusion means for blocking an opening defined in 
the spacer. In some embodiments, the occlusion means 
(820) includes a plate (821) extendable from the hous- 
ing (805). In one specific embodiment the plate (821) 
defines a groove (822) which is disposed around a fas- 
^ tener (830) attached to the housing (805) so that the 
q plate (821 ) is slidable relative to the housing (805). 
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Description 

FIELD OF THE INVENTION 

5 [0001] The present invention broadly concerns arthrodesis for stabilizing the spine. More specifically, the invention 
provides open-chambered intervertebral spacers, instruments for implanting the spacers and methods for making and 
using the spacers. 

BACKGROUND OF THE INVENTION 

10 

[0002] Intervertebral discs, located between the endplates of adjacent vertebrae, stabilize the spine, distribute forces 
between vertebrae and cushion vertebral bodies. A normal intervertebral disc includes a semi-gelatinous component, 
the nucleus pulposus, which is surrounded and confined by an outer, fibrous ring called the annulus fibrosus. In a 
healthy, undamaged spine, the annulus fibrosus prevents the nucleus pulposus from protruding outside the disc space. 

15 [0003] Spinal discs may be displaced or damaged due to trauma, disease or aging. Disruption of the annulus fibrosus 
allows the nucleus pulposus to protrude into the vertebral canal, a condition commonly referred to as a herniated or 
ruptured disc. The extruded nucleus pulposus may press on a spinal nerve, which may result in nerve damage, pain, 
numbness, muscle weakness and paralysis. Intervertebral discs may also deteriorate due to the normal aging process 
or disease. As a disc dehydrates and hardens, the disc space height will be reduced leading to instability of the spine, 

20 decreased mobility and pain. 

[0004] Sometimes the only relief from the symptoms of these conditions is a discectomy, or surgical removal of a 
portion or all of an intervertebral disc followed by fusion of the adjacent vertebrae. The removal of the damaged or 
unhealthy disc will allow the disc space to collapse. Collapse of the disc space can cause instability of the spine, 
abnormal joint mechanics, premature development of arthritis or nerve damage, in addition to severe pain. Pain relief 

25 via discectomy and arthrodesis requires preservation of the disc space and eventual fusion of the affected motion 
segments. 

[0005] Bone grafts are often used to fill the intervertebral space to prevent disc space collapse and promote fusion 
of the adjacent vertebrae across the disc space. In early techniques, bone material was simply disposed between the 
adjacent vertebrae, typically at the posterior aspect of the vertebra, and the spinal column was stabilized by way of a 

30 plate or rod spanning the affected vertebrae. Once fusion occurred, the hardware used to maintain the stability of the 
segment became superfluous and was a permanent foreign body. Moreover, the surgical procedures necessary to 
implant a rod or plate to stabilize the level during fusion were frequently lengthy and involved, 
[0006] It was therefore determined that a more optimal solution to the stabilization of an excised disc space is to 
fuse the vertebrae between their respective end plates, preferably without the need for anterior or posterior plating. 

35 There have been an extensive number of attempts to develop an acceptable intradiscal implant that could be used to 
replace a damaged disc and maintain the stability of the disc interspace between the adjacent vertebrae, at least until 
complete arthrodesis is achieved. The implant must provide temporary support and allow bone ingrowth. Success of 
the discectomy and fusion procedure requires the development of a contiguous growth of bone to create a solid mass 
because the implant may not withstand the compressive loads on the spine for the life of the patient. 

40 [0007] Several metal spacers have been developed to fill the void formed and to promote fusion. Sofamor Danek 
Group, Inc., (1800 Pyramid Place, Memphis, TN 38132, (800) 933-2635) markets a number of hollow spinal cages. 
For example, U.S. Patent No. 5,015,247 to Michelson and U.S. Serial No. 08/41 1,01 7 to Zdeblick disclose a threaded 
spinal cage. The cages are hollow and can be filled with osteogenic material, such as autograft or allograft, prior to 
insertion into the intervertebral space. Apertures defined in the cage communicate with the hollow interior to provide 

45 a path for tissue growth between the vertebral endplates. 

[0008] Although the metal fusion devices of Sofamor Danek and others are widely and successfully employed for 
reliable fusions, it is sometimes desirable to use an all-bone product. Bone provides many advantages for use in 
fusions. It can be incorporated afterfusion occurs and therefore will not be a permanent implant. Bone allows excellent 
postoperative imaging because it does not cause scattering like metallic implants. Stress shielding is avoided because 

so bone grafts have a similar modulus of elasticity as the surrounding bone. Although an all-bone spacer provides these 
and other benefits, the use of bone presents several challenges. Any spacer which will be placed within the interver- 
tebral disc space must withstand the cyclic loads of the spine. Cortical bone products may have sufficient compressive 
strength for such use, however, cortical bone will not promote rapid fusion. Cancellous bone is more conducive to 
fusion but is not biomechanically sound as an intervertebral spacer. 

55 [0009] Several bone dowel products such as the Cloward Dowel have been developed over the years. Bone dowels 
in the shape of a generally circular pin can be obtained by drilling an allogeneic or autogeneic plug from bone. As 
shown in Figures 1 and 2, the dowels 100, 200 have one or two cortical surfaces 110 and an open, latticed body of 
brittle cancellous bone 120, 220 backing the cortical surface 210 or between the two cortical surfaces 110. The dowels 
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100, 200 also include a drilled and/or tapped instrument attachment hole 115, 215. Dowels and other bone products 
are available from the University of Florida Tissue Bank, Inc., (1 Innovation Drive, Alachua, Florida 32615, 
904-462-3097 or 1 -800-OAGRAFT; Product numbers 280012, 280014, and 280015). 

[0010] While the bone dowels of the prior art are valuable bone grafting materials, these dowels have relatively poor 
5 biomechanical properties, in particular a low compressive strength. Accordingly these dowels may not be suitable as 
an intervertebral spacer without internal fixation due to the risk of collapsing prior to fusion under the intense cyclic 
loads of the spine. A need remains for dowels having the advantages of allograft but with even greater biomechanical 
strength. 

[0011] In response to this need, the University of Florida Tissue Bank, Inc., has developed a proprietary bone dowel 
io machined from the diaphysis of long bones. Referring now to Figure 3, the dowel 300 includes a tool engagement end 
301 and an opposite insertion end 302. Between the two ends 301 and 302, the dowel 300 includes a chamber 330 
formed from the naturally occurring medullary canal of the long bone and an opening 331 in communication with the 
chamber 330. The chamber 330 can be packed with an osteogenic material to promote fusion while the cortical body 
305 of the dowel 300 provides support. The dowels are also advantageous in that they provide desirable biomechanics 
*s and can be machined for various surface features such as threads or annular ribbing. In some embodiments, the outer 
cortical surface 31 0 of the tool engagement end 301 is machined with an instrument attachment feature and an align- 
ment score mark. As shown in Figure 3, the insertion end 302 may include a chamfered portion 340. 
[0012] While these diaphysial cortical dowels are a major advance in this field, a need has remained for bone dowels 
and other intervertebral spacers with greater versatility. 

20 

SUMMARY OF THE INVENTION 

[0013] This invention provides spacers having an open chamber, tools for implanting the spacers and methods for 
making and using the spacers. The spacers include a body having a wall which defines a chamber and an opening in 

25 communication with the chamber. In one aspect, a channel is defined in the wall in communication with the chamber 
and the outer surface of the spacer. In another embodiment the wall includes a pair of arms facing one another and 
forming a mouth to the chamber. In a preferred embodiment, one of the arms is truncated relative to the other. In some 
aspects, the body is composed of bone. In one aspect the body is a dowel having a substantially C-shaped chamber 
and comprising an off-center bone plug obtained from the diaphysis of a long bone. 

30 [0014] Tools for implanting spacers are also provided. The tools include spacer engaging means for engaging a 
spacer and occlusion means for blocking an opening defined in the spacer. In one aspect the engaging means includes 
a shaft slidingly disposed within a housing and having a threaded post for engaging a threaded tool hole in the spacer, 
In some embodiments, the occlusion means includes a plate extendable from the housing. In one specific embodiment 
the plate defines a groove which is disposed around a fastener attached to the housing so that the plate is slideable 

35 relative to the housing. 

[0015] This invention also includes methods for obtaining an open bone dowel and methods for using the spacers 
of this invention. The methods of making a dowel according to this invention include cutting an off-center plug from the 
diaphysis of a long bone to obtain a bone dowel having an open chamber. In one aspect, the dowel is machined to 
include desirable surface features such as threads, grooves and instrument holes. In still another aspect, the methods 

40 include chamfering the forward end of the dowel. The methods for using the spacers of this invention include making 
a cavity between two vertebrae to be fused and implanting a spacer having an open chamber. In some embodiments 
the chamber is packed with osteogenic material before the spacer is implanted. In other aspects of the invention, 
osteogenic material is packed into and around the chamber through the mouth or channel after implantation. 
[001 6] The combination of the open-chambered spacers of this invention with the tools and methods of this invention 

45 provide a versatile spacer without any compromise in biomechanical integrity. The spacers can be packed before or 
after implantation. This invention facilitates implanting a pair of open spacers close to each other in an intervertebral 
space. Where the spacer is a bone dowel, the dowel can be formed with less bone than is needed for conventional 
dowels, conserving precious bone stock. 

[0017] Accordingly, it is one object of this invention to provide an open-chambered fusion spacer and methods for 
so using the spacer in an arthrodesis procedure. 

[0018] Another object is to improve patient incidence of safe and satisfactory spinal stabilization and fusion. 
[0019] Another object of this invention is to provide a dowel for vertebral fusions which has improved biomechanical 
properties and versatility over standard dowels known in the art. 

[0020] Still another object of the present invention is to provide a spacer with satisfactory biomechanical features 
55 and improved osteogenic and fusion promoting features. 

[0021] These and other objects, advantages and features are accomplished according to the spacers, tools and 
methods of the following description of the preferred embodiments of the present invention. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
[0022] 

5 Figure 1 shows a standard Cloward Dowel known in the art. 

Figure 2 shows a standard unicortical dowel known in the art. 

Figure 3 shows a diaphysial cortical dowel produced and sold by The University of Florida Tssue Bank, Inc. 
Figure 4 is a side perspective view of one embodiment of the open-chambered spacer of this invention. 
Figure 5 is an end elevational view of the spacer of Figure 4. 
io Figure 6 is a top elevational view of a pair of open chambered dowels of this invention implanted within an interver- 

tebral space. 

Figure 7 depicts the anatomy of a lumbar vertebral segment. 

Figure 8 is a top elevational view of a pair of open chambered dowels of this invention implanted within an interver- 
tebral space via an anterior surgical approach. 
*s Figure 9 is a top elevational view of a pair of open chambered dowels of this invention implanted within an interver- 

tebral space via a posterior surgical approach. 

Figure 10 is a side perspective view of one embodiment of an open chambered dowel having a truncated arm 
defining a channel to the mouth and chamber. 

Figure 11 is a top perspective view of an open chambered dowel with arms defining concave faces. 
20 Figure 12 is a top perspective view of an open chambered bone dowel. 

Figure 13 is a side perspective view of one embodiment of this invention in which the dowel is grooved. 
Figure 14 is a side perspective view of a threaded dowel of this invention. 

Figure 15 is a side cross-sectional view of a detail of a portion of the threads of a spacer of this invention. 
Figure 16 shows various cuts across bone diaphysis and the resulting dowels formed according to this invention.. 
25 Figure 17 is a top elevational view of one embodiment of a dowel threader of this invention. 

Figure 1 8 is a side elevational view of the dowel threader of Figure 1 7. 

Figure 19 is an end elevational view of the dowel threader of Figures 17 and 18 showing elements of the cutter 
assembly. 

Figure 20 is a detailed view of a single tooth of one cutter blade of the dowel threader. 
30 Figure 21 is a global side view of a cutter blade. 

Figure 22 is a detailed side view of the cutter blade of Figure 21 . 

Figure 23 is a detailed side view of the cutter blade of Figures 21 and 22. 

Figure 24 is a top perspective view of one embodiment of an insertion tool of this invention, 

Figure 25 is a side perspective view of the tool of Figure 24. 
35 Figure 26 is a perspective view of a spacer engaging element of an insertion tool. 

Figure 27 is a perspective view of a spacer engaging element of an insertion tool. 

Figure 28 is a side elevational view of an insertion tool engaged to a spacer. 

Figure 29 is a top perspective view of the view shown in Figure 28. 

Figure 30 is an exploded side perspective view of a tool-spacer assembly according to this invention. 
40 Figure 31 is a side perspective view of a tool-spacer assembly. 

Figure 32 is a top perspective view of a fastener of this invention. 
Figure 33 is a side elevational view of the fastener of Figure 32. 
Figure 34 is a top elevational view of the fastener of Figures 32 and 33. 

Figure 35 is a top elevational view of a spacer according to one specific embodiment of this invention. 
45 Figure 36 is a side view of the spacer of Figure 35. 

Figure 37 is a front perspective view of the spacer of Figure 35. 

Figure 38 is a detail of a portion of the threaded surface of the spacer of Figure 35. 

Figure 39 is a detail of one embodiment of the thread of one embodiment of the threaded dowel of this invention. 

so DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0023] For the purposes of promoting an understanding of the principles of the invention, reference will now be made 
to the embodiments illustrated in the drawings and specific language will be used to describe the same. It will never- 
theless be understood that no limitation of the scope of the invention is thereby intended, such alterations and further 
55 modifications in the illustrated device, and such further applications of the principles of the invention as illustrated 
therein being contemplated as would normally occur to one skilled in the art to which the invention relates. 
[0024] This invention provides spacers having an open-mouthed chamber. These spacers are advantageous for 
maximum exposure of vertebral tissue to osteogenic material within the chamber and allow close placement of a pair 
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of spacers within the intervertebral space. The design of these spacers conserve material without compromising bio- 
mechanical properties of the spacer. This is particularly advantageous when the material is bone because the invention 
preserves precious allograft. In fact, larger dowels and other shaped grafts can be obtained from smaller bones than 
was ever thought possible before the present invention. Likewise, smaller dowels having a pre-formed chamber may 

5 be efficiently obtained from larger bones. 

[0025] Although any open-chambered spacer is contemplated, in one embodiment the spacers are obtained as an 
off-center transverse plug from the diaphysis of a long bone. This results in a dowel having an open-mouthed chamber. 
Because the long bone naturally includes the medullary canal, a pre-formed chamber is inherently contained within 
the dowel. When the plug is cut off-center in a certain way, the dowel includes an open-mouthed chamber. Surprisingly, 

io the biomechanical properties of these dowels are not compromised by the absence of the missing chamber wall. 
Referring now to Figures 4 and 5, one embodiment of an interbody fusion spacer of this invention is shown. The spacer 
500 includes a body 505 with a tool engagement end 501 and an opposite insertion end 502. The body 505 includes 
a wall 506 defining a chamber 530 between the two ends 501 , 502 and an opening 531 in communication with the 
chamber 530. Preferably, the insertion end 502 includes a solid protective wall 503 which is positionableto protect the 

*s spinal cord from escape or leakage of osteogenic material from the chamber 530 when the spacer is placed via an 
anterior approach. 

[0026] As shown in Figure 4, the chamber 530 is open in that it also communicates with a further aperture such as 
a mouth or a channel. The aperture also communicates with the outer surface 510 of the spacer 500, preferably at the 
tool engagement end 501 . The aperture can provide access to the chamber 530 after implantation or can facilitate 
20 insertion of the spacer 530 into the intervertebral space. Comparing Figure 4 with Figure 3, it is evident that the chamber 
530 is open so that the body 505 and chamber 530 are substantially C-shaped as opposed to the defined chamber 
330 of Figure 3. In some embodiments, including the one depicted in Figure 4, the aperture is a mouth 525 formed by 
a pair of facing and opposing arms 520, 521 . 

[0027] Bilateral placement of dowels 500 is preferred as shown in Figure 6. This configuration provides a substantial 

25 quantity of bone graft available for the fusion. The dual bilateral cortical dowels 500 result in a significant area of cortical 
bone for load bearing and long-term incorporation via creeping substitution, while giving substantial area for placement 
of osteogenic autogenous bone which will facilitate boney bridging across the disc space. The dual dowel placement 
with facing chambers 530 results in an elongated compartment 540 that can be filled with an osteogenic composition 
M. This provides for the placement of a significant amount of osteogenic material as well as a large support area of 

30 cortical bone for load bearing. 

[0028] The open spacers of this invention are advantageous because they complement the anatomy of the vertebrae 
V as shown in Figures 7-9. Figure 7 shows the variation in bone strength within the vertebral body v, with weaker bone 
W, disposed toward the center of the body B, and stronger bone S being disposed around the periphery, closest to the 
ring apophysis A. The open spacers of this invention are designed to accommodate spinal anatomy. As shown in Figure 

35 8, two open spacers 500' can be implanted with the mouths 525' facing to the center of the intervertebral space. This 
capitalizes on the load bearing capability of the stronger peripheral bone S of the vertebral body V by placing the 
structural and load bearing portion of the spacer along the periphery of the body. At the same time, the osteogenic 
material M placed within the chambers is exposed to the more vascular center area W of the body. 
[0029] In a preferred embodiment shown in Figure 1 0, the first arm 520' or the arm adjacent the tool engagement 

40 end 501', is truncated relative to the second arm 521'. This forms a channel 526 from the outer surface 510' to the 
chamber 530'. Preferably and as shown in Figure 10, the channel 526' is in communication with both the mouth 525' 
and the chamber 530' although it is contemplated that the channel 526 could be provided in a closed spacer having a 
chamber and an opening. In some embodiments, such as the spacer 550 depicted in Figure 11 , the arms 580, 581 
define concave faces or surfaces 582 and 583. The concave faces 582 and 583 are configured to receive a comple- 

45 mentary driving tool. 

[0030] The channel 526 of this invention provides important advantages. The channel 526, particularly when formed 
as a truncated arm 520' as shown in Figure 1 0, facilitates implantation with an insertion tool. Because the tool can be 
placed within the channel during implantation, two spacers of this invention can be placed very closely together within 
the intervertebral space as shown in Figures 6 and 8. The tool need not extend beyond the outer surface of the spacer. 

so The channel 526 also allows osteogenic material to be packed within the chamber and around the spacer after im- 
plantation. A further advantage of the channel is that, when it is formed in combination with the mouth of an open 
spacer, it allows the chamber of the spacer to be packed before Implantation. The tool may be placed within the channel 
to prevent escape of the osteogenic material from the chamber during implantation. The channel 526 also provides 
access to the chamber 530' for packing after the spacer 500' is implanted into the disc space. 

55 [0031] Referring now to Figure 12, in a preferred embodiment, the spacer is a dowel having a longitudinal axis A 1 
along a length L of the body 505. The open C-shaped chamber 530 is defined along a second axis A p substantially 
perpendicular to the longitudinal axis A,. The body 505 has an outer cross-section XS projected on a plane perpen- 
dicular to the longitudinal axis A-| that is substantially uniform along tho longth L of tho body 505. 
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[0032] The spacers of this invention may be provided with surface features defined in the outer surface 510. Where 
the spacer is a bone dowel as described herein, the surface features can be machined into the cortical bone. Any 
desirable surface feature is contemplated. In one embodiment the outer surface 510 of the tool engaging end 501 
defines a tool engaging or instrument attachment hole 515 as shown in Figures 4 and 12. In a preferred embodiment, 

5 the hole 515 is threaded but any suitable configuration is contemplated. It is sometimes preferable that this end 501 
have a generally flat surface to accept the instrument for insertion of the dowel in the recipient. 
[0033] In some embodiments, the spacer 500 includes an alignment score mark or groove 51 6 defined in the tool 
engagement end 501 . In Figure 12 the groove 516 is parallel to the axis A p of the chamber 530 or perpendicular as 
shown in Figure 4. The score mark may be widened to form a driver slot for receiving an implantation tool. Alternatively, 

io the end of the dowel may be machined to exhibit a projection instead of a slot. Such a protruding portion of bone may 
take a straight, flat-sided shape (essentially a mirror image of the slot shown), it may be an elliptical eminence, a bi- 
concave eminence, a square eminence, or any other protruding shape which provides sufficient end-cap or tool en- 
gaging end strength and drive purchase to allow transmission of insertional torque without breaking the dowel or the 
eminence. In other embodiments, a groove can be omitted to enhance the strength of the tool engaging end 501 . 

15 [0034] Other surface features can be defined along the length L of the spacer. The surface features can provide 
engaging surfaces to facilitate engagement with the vertebrae and prevent slippage of the spacer as is sometimes 
seen with a smooth graft. Referring now to Figure 13, the spacer 600 includes a groove or stop rib 632 inscribed along 
the circumference of the spacer. The rib 632 discourages backing out. In other preferred embodiments the outer surface 
510' of the dowel 500" defines threads 542 as shown in Figure 14. The initial or starter thread 547 is adjacent the 

20 protective wall 503'. As shown more clearly in Figure 15, the threads 542 are preferably uniformly machined threads 
which include teeth 543 having a crest 544 between a leading flank 545 and an opposite trailing flank 546. Preferably 
the crest 544 of each tooth 543 is flat. In one specific embodiment, the crest 544 of each tooth 543 has a width w of 
between about 0.020 inches and about 0.030 inches. The threads 542 preferably define an angle a between the leading 
flank 545 and the trailing flank 546 of adjacent ones of said teeth 543. The angle a is preferably between about 50 

25 degrees and 70 degrees. Each tooth 543 preferably has a height h' which is about 0.030 inches and about 0.045 inches. 
[0035] Machined surfaces, such as threads, provide several advantages that were previously only available with 
metal implants. Threads allow better control of spacer insertion than can be obtained with a smooth surface. This allows 
the surgeon to more accurately position the spacer and avoid over-insertion which is extremely important around the 
critical neurological and vascular structures of the spinal column. Threads and the like also provide increased surface 

30 area which facilitates the process of bone healing and creeping substitution for replacement of the donor bone material 
and fusion. These features also increase postoperative stability of the spacer by engaging the adjacent vertebral end- 
plates and anchoring the spacer to prevent expulsion. Surface features also stabilize the bone-spacer interface and 
reduce micromotion to facilitate incorporation and fusion. 

[0036] Various configurations of open-chambered spacers are contemplated by this invention. When the spacer is 
35 obtained from the diaphysis of a long bone, the shape of the dowel is determined by the location of the cut into the 
bone shaft. Referring now to Figure 16, by appropriately locating the plug that is cut, "C"-shaped dowels of varying 
"C"-shaped cavity depths and sidewall thicknesses are achievable. Figure 16A shows the plug that must be cut into 
the shaft to obtain a diaphysial cortical dowel 300 (see Figure 3) having a sidewall height H1 and a sidewall thickness 
T1 . Figures 1 6B-1 6D depict the off-center cuts required to generate "C"-shaped dowels of this invention having different 
40 sidewall heights H2-H4 and sidewall thicknesses T2-T4. The sidewall thickness increases from 16A to 16D, even 
though the diameter of the dowel is unchanged. 

[0037] Surprisingly, we have found that the open chambered spacers of this invention have biomechanical properties 
similar to a spacer having a defined or closed chamber. For example, the open-chambered bone dowel 500" of Figure 
1 4 is no more susceptible to snapping or breakage during machining or implantation than the diaphysial cortical dowel 
45 300 of Figure 3 having a full circular chamber. This strength is retained as long as the thickness T4 of the wall 506' at 
its narrowest aspect 570 is preferably no less than about 5 mm. 

[0038] As any of these open-chambered spacers are implanted and begin to experience axial load, it is expected 
that the lower the sidewall height H , the greater the load carried by the dowel end 501 , 502. However, where the sidewall 
height H is approximately the same as the dowel diameter D, the sidewall 506 may carry a greater share of this axial 
so load. 

[0039] In some embodiments, the wall 506 may include upper and lower flattened portions to stabilize the dowel by 
neutralizing any rotational torque that may be induced by pressure on the sidewall. This could be achieved by reducing 
the height H of the sidewall 505 and ends 501 , 502 by filing or like means. These considerations may be less important 
for a threaded dowel than a non-threaded dowel as the threads tend to "bite" into the bone in which they are implanted, 
55 thereby preventing any rotation. 

[0040] For cervical fusions, the dowel is preferably obtained from the fibula, radius, ulna or humerus. The dimensions 
of such dowels are typically between about 8-1 5mm in length or depth and about 10-1 4mm in diameter. For thoracic 
and lumbar fusions, the dowel is preferably obtained from the humerus, femur or tibia. The dimensions of such dowels 
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are typically between about 10-30mm in length and about 14-20mm in diameter. 

[0041] The chamber may be packed with any suitable osteogenic material. In a preferred embodiment, the osteogenic 
composition M has a length which is greater than the length of the chamber 530 so that the osteogenic composition 
will contact the endplates of the adjacent vertebrae when the spacer 500 is implanted within the vertebrae. This provides 

5 better contact of the composition with the endplates to stimulate bone ingrowth. 

[0042] Any suitable osteogenic material or composition is contemplated, including autograft, allograft, xenograft, 
demineralized bone, synthetic and natural bone graft substitutes, such as bioceramics and polymers, and osteoinduc- 
tive factors. The terms osteogenic material or osteogenic composition used here means virtually any material that 
promotes bone growth or healing including autograft, allograft, xenograft, bone graft substitutes and natural, synthetic 

io and recombinant proteins, hormones and the like. 

[0043] Autograft can be harvested from locations such as the iliac crest using drills, gouges, curettes and trephines 
and other tools and methods which are well known to surgeons in this field. Preferably, autograft is harvested from the 
iliac crest with a minimally invasive donor surgery. The osteogenic material may also include bone reamed away by 
the surgeon while preparing the end plates for the spacer. 

15 [0044] Advantageously, where autograft is chosen as the osteogenic material, only a very small amount of bone 
material is needed to pack the chamber. The autograft itself is not required to provide structural support as this is 
provided by the spacer. The donor surgery for such a small amount of bone is less invasive and better tolerated by the 
patient. There is usually little need for muscle dissection in obtaining such small amounts of bone. The present invention 
therefore eliminates or minimizes many of the disadvantages of employing autograft. 

20 [0045] Natural and synthetic graft substitutes which replace the structure or function of bone are also contemplated 
for the osteogenic composition. Any such graft substitute is contemplated, including for example, demineralized bone 
matrix, mineral compositions and bioceramics. As is evident from a review of An Introduction to Bioceramics, edited 
by Larry L. Hench and June Wilson (World Scientific Publishing Co. Ptd. Ltd, 1993, volume 1), there is a vast array of 
bioceramic materials, including BIOGLASS®, hydroxyapatite and calcium phosphate compositions known in the art 

25 which can be used to advantage for this purpose. That disclosure is herein incorporated by reference for this purpose. 
Preferred calcium compositions include bioactive glasses, tricalcium phosphates and hydroxyapatites. In one embod- 
iment, the graft substitute is a biphasic calcium phosphate ceramic including tricalcium phosphate and hydroxyapatite. 
[0046] In some embodiments, the osteogenic compositions used in this invention comprise a therapeutically effective 
amount to stimulate or induce bone growth of a substantially pure bone inductive or growth factor or protein in a phar- 

30 maceutically acceptable carrier. The preferred osteoinductive factors are the recombinant human bone morphogenetic 
proteins (rhBMPs) because they are available in unlimited supply and do not transmit infectious diseases. Most pref- 
erably, the bone morphogenetic protein is a rhBMP-2, rhBMP-4 or heterodimers thereof. 

[0047] Recombinant BMP-2 can be used at a concentration of about 0.4 mg/ml to about 1 .5 mg/ml, preferably near 
1 .5 mg/ml. However, any bone morphogenetic protein is contemplated including bone morphogenetic proteins desig- 
ns nated as BMP-1 through BMP-13. BMPs are available from Genetics Institute, Inc., Cambridge, Massachusetts and 
may also be prepared by one skilled in the art as described in U.S. Patent Nos. 5,1 87,076 to Wozney et al.; 5,366,875 
to Wozney et al.; 4,877,864 to Wang et al.; 5,108,922 to Wang et al.; 5,116,738 to Wang et al.; 5,013,649 to Wang et 
al.; 5,106,748 to Wozney et al.; and PCT Patent Nos. WO93/00432 to Wozney et al.; W094/26893 to Celeste et al.; 
and W094/26892 to Celeste et al. All osteoinductive factors are contemplated whether obtained as above or isolated 
40 from bone. Methods for isolating bone morphogenetic protein from bone are described in U.S. Patent No. 4,294,753 
to Urist and Urist et al., 81 PNAS 371 , 1 984. 

[0048] The choice of carrier material for the osteogenic composition is based on biocompatibility, biodegradability, 
mechanical properties and interface properties as well as the structure of the load bearing member. The particular 
application of the compositions of the invention will define the appropriate formulation. Potential carriers include calcium 

45 sulphates, polylactic acids, polyanhydrides, collagen, calcium phosphates, polymeric acrylic esters and demineralized 
bone. The carrier may be any suitable carrier capable of delivering the proteins. Most preferably, the carrier is capable 
of being eventually resorbed into the body. One preferred carrier is an absorbable collagen sponge marketed by Integra 
LifeSciences Corporation under the trade name Helistat® Absorbable Collagen Hemostatic Agent. Another preferred 
carrier is a biphasic calcium phosphate ceramic. Ceramic blocks are commercially available from Sofamor Danek 

so Group, B. P. 4-62180 Rang-du-Fliers, France and Bioland, 132 Rou d Espangne, 31100 Toulouse, France. The oste- 
oinductive factor is introduced into the carrier in any suitable manner. For example, the carrier may be soaked in a 
solution containing the factor. 

[0049] The present invention also provides methods for making the open spacers of this invention. In one embodi- 
ment, a method for making an open chambered bone dowel includes obtaining an off-center plug from the diaphysis 
55 of a long bone so that the dowel has an open chamber. The open chamber is preferably substantially concave or C- 
shaped and has an axis that is substantially perpendicular to the long axis of the dowel. Appropriate human source 
bones include the femur, tibia, fibula, humerus, radius and ulna. Long bones from other species are also contemplated 
although human source bones are generally preferred for human recipients. 
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[0050] The first step is to identify an acceptable donor based upon appropriate standards for the particular donor 
and recipient. For example, where the donor is human, some form of consent such as a donor card or written consent 
from the next of kin is required. Where the recipient is human, the donor must be screened for a wide variety of com- 
municable diseases and pathogens, including human immunodeficiency virus, cytomegalovirus, hepatitis B. hepatitis 
C and several other pathogens. These tests may be conducted by any of a number of means conventional in the art, 
including but not limited to ELISA assays, PCR assays, or hemagglutination. Such testing follows the requirements of: 
(i) American Association of Tissue Banks, Technical Manual for Tissue Banking, Technical Manual - Musculoskeletal 
Tissues, pages M19-M20; (ii)The Food and Drug Administration, Interim Rule, Federal Register/Vol. 58, No. 238/Tues- 
day, December 14, 1994/Rules and Regulations/65517, D, Infectious Disease Testing and Donor Screening; (iii) 
MMWR/Vol. 43/No. RR-8m Guidelines for Preventing Transmission of Human Immunodeficiency Virus Through Trans- 
plantation of Human Tissue and organs, pages 4-7; (iv) Florida Administrative Weekly, Vol. 10, No. 34, August 21 , 
1992, 59A-1. 001 -01 459A-1. 005(1 2)(c), F.A.C., (12)(a)-(h), 59A-1.005 (15), F.A.C., (4)(a)-(8). In addition to a battery 
of standard biomechanical assays, the donor, ortheir next of kin, is interviewed to ascertain whether the donor engaged 
in any of a number of high risk behaviors such as having multiple sexual partners, suffering from hemophilia, engaging 
in intravenous drug use, etc. Once a donor has been ascertained to be acceptable, the bones useful for obtention of 
the dowels are recovered and cleaned. 

[0051] Preferably, the bone plugs are obtained using a diamond or hard metal tipped cutting bit which is watercleaned 
and cooled. Commercially available bits (e.g. core drills) having a generally circular nature and an internal vacant 
diameter between about 10mm to about 20 mm are amenable to use for obtention of these bone plugs. Such core 
drills are available, for example, from Starlite, Inc. In one embodiment, a pneumatic driven miniature lathe having a 
spring loaded carriage which travels parallel to the cutter is used. The lathe has a drive system which is a pneumatic 
motor with a valve controller which allows a desired RPM to be set. The carriage rides on two runners which are 1 .0 
inch stainless rods and has travel distance of approximately 8.0 inches. One runner has set pin holes on the running 
rod which will stop the carriage from moving when the set pin is placed into the desired hole. The carriage is moveable 
from side to side with a knob which has graduations for positioning the graft. A vice on the carriage clamps the graft 
and holds it in place while the dowel is being cut. The vice has a cut-out area in the jaws to allow clearance for the cutter. 
[0052] In operation, the carriage is manually pulled back and locked in place with a set pin. The graft is loaded into 
the vice and is aligned with the cutter. Sterile water is used to cool and remove debris from graft and/or dowel as the 
dowel is being cuL The water travels down through the center of the cutter to irrigate as well as clean the dowel under 
pressure. After the dowel is cut, sterile water is used to eject the dowel out of the cutter. 

[0053] Dowels of any size can be prepared according to this invention. In some embodiments, the dowels range 
from 5mm to 30mm diameters with lengths of about 8mm to about 36mm being generally acceptable, although other 
appropriate gradations in length and diameter are available. For cervical dowels, such as anterior cervical fusion or 
ACF dowels, lengths of 8mm, 9mm, up to about 15mm are generally desirable. Dowels of differing diameter are most 
conveniently obtained as follows: 



Diameter 

10.6-11mm 

12mm 

14mm 

14+mm 



Source 
fibula 
radius 
ulna 

small humeri 



[0054] Dowels for thoracic and lumbarfusions, such asanteriorthoracic inner body fusion (ATIF) and anterior lumbar 
inner body fusion (ALIF) dowels, respectively, having a depth of between about 10-36 mm, and preferably between 
about 15-24mm, are generally acceptable, depending on the needs of a particular patient. Dowels of differing diameter 
for thoracic and lumbar fusions are most conveniently obtained as follows: 



Diameter 
14-1 6mm 
16-1 8mm 
18-20mm 



Source 
humerus 
femur 
tibia 



While the foregoing diameters and source bones for such dowels is a useful guide, one of the significant advances 
provided by this invention is that the open-chambered dowel of this invention provides tremendous flexibility with respect 
to the source bone used. 

[0055] Since the spacers of the preferred embodiment are obtained from off-center transverse plugs across the 
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diaphysis of long bones, each dowel has the feature of having a substantially "C"-shaped chamber through the dowel 
perpendicular to the length of the dowel formed by the intersection of the natural intramedullary canal of the source 
bone and the cutter blade as it forms the plug. The canal cavity in the long bone is, in vivo, filled with bone marrow. In 
the standard Cloward Dowel and unicortical dowels known in the art, no such natural cavity exists and the cancellous 

5 bone that forms the body of such dowels tends to be too brittle to accept machining of such a cavity. The dowels of 
this invention, by the nature of their origin, inherently define such a cavity. Naturally, based on this disclosure, those 
skilled in the art will recognize that other bone sources could be used which do not have the intramedullary canal, and 
if sufficient strength is inherent to the bone, a cavity or chamber could be machined. In addition, it will be appreciated 
from the instant disclosure that an existing diaphysial cortical dowel (Figure 3), available from the University of Florida 

io Tissue Bank, Inc., could be modified by machining one side of such a dowel until one wall of the dowel is sufficiently 
abraded to "break-through", thereby transforming the diaphysial cortical dowel into the "C"-shaped dowel of this inven- 
tion. Accordingly, such extensions of this invention should be considered as variants of the invention disclosed herein 
and therefore come within the scope of the claims appended hereto. 

[0056] The marrow is preferably removed from the intramedullary canal of the diaphysial plugs and the cavity is 
*s cleaned, leaving the chamber. The spacer may be provided to the surgeon with the chamber prepacked or empty for 
the surgeon to pack during surgery. The cavity or chamber can then be packed with an osteogenic material or com- 
position. 

[0057] The plug is then machined, preferably in a class 1 0 clean room to the dimensions desired. The machining is 
preferably conducted on a lathe such as a jeweler's lathe, or machining tools may be specifically designed and adapted 
20 for this purpose. Specific tolerances for the dowels and reproducibility of the product dimensions are important features 
for the successful use of such dowels in the clinical setting. 

[0058] In some embodiments, the forward end of the dowel which is to be inserted into a cavity formed between 
adjacent vertebrae is chamfered. The curvature of the chamfered end facilitates insertion of the dowel into the interver- 
tebral space. Chamfering can be accomplished by appropriate means such as by machining, filing, sanding or other 

25 abrasive means. The tolerance for the chamfering is fairly liberal and the desired object is merely to round or slightly 
point the end of the dowel that is to be inserted into the cavity formed between adjacent vertebrae to be fused. 
[0059] In some embodiments, the invention includes methods for providing surface features into the walls of the 
dowels, The methods may include defining a tool or instrument attachment hole in an end of the dowel. The hole may 
be drilled and preferably tapped. Preferably the dowel will be of such dimensions as to fit standard insertion tools, 

30 such as those produced by Sofamor Danek Group, Inc. (1800 Pyramid Place, Memphis, TN 38132, (800) 933-2635). 
In addition, a score mark or driver slot may be inscribed on the instrument attachment end of the dowel so that the 
surgeon can align the dowel so that the chamber is parallel with the length of the recipient's spinal column. The mark 
or slot allows the surgeon to orient the dowel properly after the dowel is inserted and the chamber is no longer visible. 
In the proper orientation, the endplates of the adjacent vertebrae are exposed to osteogenic material in the chamber, 

35 In some embodiments, the driver slot is omitted to preserve as much bone stock, and therefore strength, in the end 
as possible. 

[0060] Surface features such as grooves and threads may be preferably defined or inscribed on the outer cylindrical 
surface of the dowel. Machining of such features on dowels known in the art is difficult if not impossible due to the 
brittle cancellous nature of such dowels. Accordingly, the dowels of this invention have the advantage of having very 

40 good biomechanical properties amenable to such machining. 

[0061 ] Those skilled in the art will also recognize that any of a number of different means may be employed to produce 
the threaded or grooved embodiments of the dowel of this invention. However, one preferred embodiment of a thread 
cutter 400 is depicted in Figures 17-23. The cutter 400 includes a drive shaft 402 for supporting a spacer and a cutter 
assembly 420. The terminal end 406 of the drive shaft 402 includes a spacer engager 407. In one embodiment and 

45 as best shown in Figure 1 8, the spacer engager 407 is a protruding element which matingly corresponds to the driver 
slot on the tool end of the open-chambered spacers of this invention. The drive shaft 402 can be turned to rotate and 
advance the spacer incrementally through the cutter assembly 420 to inscribe a feature such as a thread into the 
surface of the spacer. 

[0062] In one embodiment, the drive shaft 402 can be turned by a handle 401 rigidly attached to a first end 402a of 
so the shaft 402. The drive shaft 402 preferably is provided with a graduated segment means for controlled incremental 
advancement of the drive shaft 402 upon rotation of the handle 401. In this embodiment, the means is a threaded 
portion 403. Support means 404 and 405 are preferably provided for alignment and support of the shaft 402. Each of 
the support means 404, 405 include a wall 404a, 405a defining an aperture 404b, 405b. The support means 404, 405 
may having controlling means within the apertures 404b, 405b for controlling rotation and incremental advancement 
55 of the shaft. In some embodiments, the controlling means include matching threads or bearings. 

[0063] The thread cutter assembly includes a housing 408 and blades 421 , 422 and guide plates 424, 425 mounted 
within the housing 408. The cutter blades 421 , 422 are held in place in the housing 408 by fixation wedges 423a and 
423b while guide plates 424 and 425, having no cutting teeth, are held in place by fixation wedges 423c and 423d. 
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Fixation wedges 423a-d are held in place by screws 426a-d. The foregoing arrangement is preferred, as it allows for 
easy assembly and disassembly of the cutter assembly, removal of the cutter blades, cleaning of the various compo- 
nents, and if desired, sterilization by autoclaving, chemical, irradiative, or like means. The cutter blades 421 , 422 and 
guide plates 424, 425 may be rigidly fixed in place by increasing the tension created by tightening screws 426a-d, 
5 which draws the fixation wedges 423a-d into the housing 408, thereby clamping these elements in place. Naturally, 
based on this disclosure, those skilled in the art will be able to develop equivalents of the cutter assembly system 
described herein, such as by use of wing-nuts, welding or like means to affix these various elements in appropriate 
cutting relationship to each other. 

[0064] Fixation wings 421c and 421 d are provided to allow proper seating of the cutter blade upon insertion into the 
io housing 408. At G a line is provided on cutter blades 421 and 422, which allows for appropriate registration between 
cutter blades 421 and 422 during manufacture thereof. Upon insertion into the housing 408, it is critical that the blades 
and the teeth thereon are appropriately registered so that as blade 421 cuts into the bone dowel as it is rotationally 
advanced through the cutter assembly 420, blade 422 is appropriately situated so that its matching teeth are in phase 
with the thread inscribed by the teeth on blade 421 . This is accomplished by a combination of the fixation wings 421 d 
*s and 421c properly seating in the housing 408 such that wall 421c abuts the housing 408 and the housing 408 walls 
abut the insides of wings 421 d and 421c. 

[0065] The cutting edges 421 a, 422a of the blades 421 , 422 are disposed in relation to each other so that they are 
on axis. The cutting edges 421 a, 422a and the guiding edges 424a, 425a of the guide plates define an aperture 427 
for a spacer or dowel. The diameter of the dowel that may be threaded according to this device is defined by the 

20 diameter of the aperture 427. 

[0066] The supports 404 and 405 and the housing 408 for the cutter assembly are all preferably mounted on a steady, 
solid, weighty base unit 409 via screws, welding, or like attachment means at 410a-f. The supports and the cutter 
assembly are configured so that there is an appropriate travel distance 41 1 from the fully backed out terminal end of 
the drive shaft 406 to the end of the cutter assembly 420. This distance must be sufficient to allow insertion of a dowel 

25 blank and advancement of the blank through the cutter assembly 420 to allow a fully threaded dowel to emerge from 
the cutter assembly. 

[0067] The cutter maintains true tooth form from top to bottom so that the cutter can be sharpened by surface grinding 
the face, This is achieved by wire-cutting the teeth such that there is about a 5° incline 62c between the descending 
vertices at the front and rear of each tooth, and about an 8° incline 62d between the front and rear of the top of each 
30 tooth. This aspect can best be seen in Figure 20. Also, the thickness of the cutter blade, 62c, preferably about 0.1 00" can 
be seen in that figure. The angle 61 in Figure 20 is preferably about 60°. The width of the top of the tooth 62b is 
preferably about 0.025". The pitch 60 is preferably about 0.100". Figure 21 shows an overall view of the cutter blades 
421 or 422 which are assembled in the cutter assembly housing 408. The entire length of the cutter blade 421b is 
about 1.650". 

35 [0068] Details of the blades 421 , 422 are shown in Figures 22 and 23. In this embodiment, the cutter blade 421 has 
twelve cutting teeth 431-442. The cutting edge 422a has eleven teeth 451-461 spread over the length of the blade 
422. At 451 , the first tooth at 0.004" in this example is encountered by the blank and at each successive tooth, an 
increase of about 0.004" is made until the final tooth height of about 0.039 is reached at 460 and 461 . As a dowel blank 
is fed Into the cutter assembly, it first encounters a truncated tooth at 431 , and at every subsequent tooth, the height 

40 of the tooth is reached, in this example, of 0.039" at 441 and 442. The truncated teeth 431 -440 feed into the dowel 
being cut along the 30° line so that the teeth cut on only two sides. The dotted line 443 shows the final pitch and form 
that the cutter will cut in the bone dowel. 

[0069] It will be recognized by those skilled in the art that all of the foregoing elements should preferably be manu- 
factured from durable materials such as 440 stainless steel, or like materials. In particular, the cutting surfaces 421a 

45 and 422a of the blades 421 and 422 are made from hard metal. 

[0070] In operation, based on the foregoing description, it will be appreciated that the cutter blades 421 and 422 are 
placed into the housing 408, clamped into place via the fixation wedges 423 a, b and the screws 426 a, b after the 
blades have been properly seated and the two blades are perfectly aligned. A blank dowel is then loaded into the orifice 
427 and the drive shaft with the protruding element 408 is inserted into a drive slot a dowel. As the handle 401 is turned, 

so the drive shaft forces the dowel to rotate and advance incrementally through the cutter assembly 420 , thereby inscribing 
the thread defined by the cutter blades 421 and 422 into the outer cylindrical surface or circumference of the dowel. 
[0071 ] As noted above, those skilled in the art will recognize that modifications to the specifics of the device described 
will allow for the preparation of the varied threads or grooves in the circumference of the dowel. For example, to form 
a groove in a dowel, the dowel could be mounted in a lathe, such as those known in the art and commercially available, 

55 for example from SHERLINE PRODUCTS, INC., SAN MARCOS, CALIFORNIA 92069, and a cutter blade applied as 
the dowel is rotated. 

[0072] The final machined product may be stored, frozen orfreeze-dried and vacuum sealed as known in the art for 
later use. 
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[0073] The spacers of this invention may be conveniently implanted with known instruments and tools. Any instrument 
which will firmly hold the implant and permit the implant to be inserted is contemplated. Preferably, the instrument will 
be adapted to compensate for the open structure of the spacers of this invention. 

[0074] The present invention further contemplates insertion devices for facilitating the implantation of spacers, im- 
5 plants or bone graft. The tools include spacer engaging means for engaging a spacer or other item and occlusion 
means for blocking an opening defined in the spacer. One embodiment of an insertion tool of this invention is depicted 
in Figures 24-26. 

[0075] In one embodiment, an insertion tool 800 is provided which includes a housing 805 having a proximal end 
806 and an opposite distal end 807 and defining a passageway 810 between the two ends. A shaft 815 which has a 
io first end 81 6 and an opposite second end 81 7 is disposed within the passageway 81 0. The first end 81 6 of the shaft 
815 is adjacent the distal end 807 of the housing 805. The first end 816 defines a spacer engager 819. An occlusion 
member 820 is attached to the housing 805. 

[0076] The spacer engager 81 9 has any configuration which will engage a spacer. In some embodiments the spacer 
engager 81 9 includes a post 81 8 as shown in FIG. 26 for engaging a hole in the spacer. The post 818 may have any 

15 configuration which will provide for mating engagement with a hole in a spacer. For example, in preferred embodiments, 
the engager 819 is threaded as shown in Figure 26 to matingly engage a threaded tool hole. Other embodiments 
include sharply pointed tip 819 as shown in Figure 24 or a hexagonal shaped tip 819" (Figure 27). In each case, the 
engager is shaped and sized to mate engagingly with the tool hole of the spacer. In other embodiments, the spacer 
engaging means is a pair of prongs having opposite facing spacer engaging members for grasping an outer surface 

20 of the spacer. 

[0077] The spacer insertion tool 800 also includes an occlusion member 820 for blocking an opening defined in the 
spacer when the spacer engager 81 9 is engaged to the spacer. In a preferred embodiment, the occlusion member 820 
is extendable from the distal end 807 of the housing 805 for blocking an opening in the spacer. As shown in Figure 28, 
the occlusion member 820 closes the mouth 525' and channel 526 defined in the spacer 500'. 
25 [0078] The occlusion member 820 is preferably slideably engaged to the housing 805. Referring now to Figure 29, 
in one embodiment, the occlusion member 820 includes a plate 821 which defines a groove 822. A fastener 830 is 
engaged to a fastener bore 809 in the housing 805 and the groove 822 is disposed around the fastener 830. In this 
way, the plate 821 is slideable relative to the housing 805. 

[0079] As shown in Figure 30, the housing 805 is preferably provided with a recess 808 which Is defined to accept 
30 the occlusion member 820 without increasing the effective diameter of the device 800. The occlusion member is also 
adapted for the best fit with the spacer. For example, the interior surface 824 of the occlusion member would be curved 
to complement the scalloped faces 582 and 583 shown in Figure 11 for crescent engagement. Referring now to Figures 
30 and 31 , the plate 821 of the occlusion member 820 preferably includes a curved superior surface 825 which ap- 
proximates and completes the minor diameter of the dowel 500' when the spacer engager 81 9 is engaged to the tool 
35 engaging hole 51 5' and the occlusion member 820 is blocking the channel 526 of the spacer 500'. Preferably, the plate 
821 and the arm 520' of the spacer 500' will be configured such that the plate 821 will not extend beyond the channel 
526 when the tool 800 is engaged to the spacer 500'. In other words, the curved superior surface 825 will not increase 
the effective root diameter RD of the the threaded outer surface 510'. This facilitates rotation and screw insertion of 
the spacer and occlusion member combination into an intervertebral space. 
40 [0080] The tool 800 depicted in Figure 24 also includes a handle portion 840. The handle portion includes means 
for slidingly moving the shaft 815 within the housing 805 and for rotating the post 818. In the embodiment shown in 
Figures 24 and 25 the means includes a thumbwheel 841 . In some embodiments, the handle portion 840 has a Hudson 
end attachment 842. 

[0081 ] Referring now to Figures 32-34, the fastener 830 is preferably provided with a housing engaging means shown 
45 in Figure 32 as a post 834, and a plate engaging means or head portion 835. The fastener 830 preferably includes an 
internal hex 837 for receiving a fastener driving tool. The post portion 834 may be threaded for mating engagement 
with threaded bore 809 in the housing 805. In preferred embodiments shown in Figures 29 and 30, the plate 821 defines 
a recess 826 surrounding the groove 822. The diameter d1 of the head portion 835 is greater than the diameter d2 of 
the post 834. The diameter d2 is less than the width w1 of the groove 822. The diameter d1 of the head portion is 
so greater than width w1 but preferably no greater than the distance w2 between the outer edges 827 of the recess 826. 
Thus, the head portion 835 of the fastener 830 can rest on the recess 826 while the post portion 834 extends through 
the groove 822. In this way, plate 821 is slidable relative to the housing 805. This also provides for a low profile device 
which can be inserted into various cannula for percutaneous procedures. 

[0082] The spacers and tools in this invention can be conveniently incorporated into known surgical, preferably min- 
55 imally invasive, procedures. The spacers of this invention can be inserted using laparoscopic technology as described 
in Sofamor Danek USA's Laparoscopic Bone Dowel Surgical Technique , © 1 995, 1 800 Pyramid Place, Memphis, Ten- 
nessee 38132, 1-800-933-2635, preferably in combination with the insertion tool 800 of this invention. Spacers of this 
invention can be conveniently incorporated into Sofamor Danek's laparoscopic bone dowel system that facilitates an- 
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terior interbody fusions with an approach that is much less surgically morbid than the standard open anterior retroperi- 
toneal approaches. This system includes templates, trephines, dilators, reamers, ports and other devices required for 
laparoscopic dowel insertion. Alternatively, a minimally invasive open anterior approach using Sofamor Danek's open 
anterior bone dowel instrumentation or a posterior surgical approach using Sofamor Danke's posterior approach bone 

5 dowel instrumentation are contemplated. 

[0083] The present invention also includes methods for fusing adjacent vertebrae. The spine may be approached 
from any direction indicated by the circumstances. The vertebrae and the intervertebral space are prepared according 
to conventional procedures to receive the spacer. A spacer of the appropriate dimensions is selected by the surgeon, 
based on the size of the cavity created and the needs of the particular patient undergoing the fusion. The spacer is 

io mounted on an instrument, preferably via an instrument attachment hole. In one embodiment, an osteogenic material 
is placed within the chamber of the spacer and the channel and or mouth of the spacer is then blocked with an occlusion 
member of the instrument'. The spacer is then inserted into the cavity created between the adjacent vertebra to be 
fused. The spacer is oriented within the intervertebral space so the osteogenic material in the chamber is in commu- 
nication with the end plates of the vertebra. Once the spacer is properly oriented within the intervertebral space, the 

*s occlusion member of the instrument can be withdrawn from the spacer aperture and the spacer engager is disengaged 
from the spacer. 

[0084] In some embodiments, osteogenic material is packed into the chamberthrough the channel after implantation. 
In still other embodiments, a second spacer is implanted into the intervertebral space. Figure 8 depicts placement of 
two dowels of this invention implanted from an anterior approach, while Figure 9 shows bilateral placement of dowels 
20 from a posterior approach. In each case the channel 526 opens adjacent the tool engaging end 501' allowing access 
to the chamber 530' from either the anterior or posterior approach. 

[0085] The combination of spacers of this invention with the tools of this invention allow the spacers to provide the 
benefits of an open spacer without suffering any biomechanical disadvantage or increased fiddle factor. The occlusion 
member 825 blocks the mouth or channel to lessen the stress on the wall of the spacer for smooth insertion. The 

25 occlusion member also allows the chamber to be packed with osteogenic material before the spacers are implanted. 
Once the spacer is implanted and the occlusion member is withdrawn, additional osteogenic material can be packed 
into the chamber or around the spacers. In some procedures two open spacers are packed with the mouths facing one 
another as depicted in Figure 8. The open mouth of the spacers along with the tools of this invention allow the spacers 
to be packed closely together because virtually no clearance is required for the insertion tool. The open mouth also 

30 allows the chambers to be packed after the spacer is implanted. This is greatly enhanced when one of the arms is 
truncated, leaving a channel from outside the disc space to the chamber as shown in Figure 1 0. 
[0086] It has been found that certain dimensions are preferred when a spacer of this invention is a bone dowel, For 
the substantially "C"-shaped chamber, 530, a regular or irregular hole having a diameter no greater than about 0.551" 
(14mm) is preferred with a minimum wall thickness 570 at the root of the thread of preferably no less than about 5mm. 

35 Those skilled in the art will recognize that the foregoing specifics, while preferable, may be modified depending on the 
particular surgical requirement of a given application. 

[0087] In another specific embodiment, depicted in Figures 35-38, the diameter D1 of the dowel is 18mm and the 
length L1 is 36mm. In this specific embodiment, the length L2 of the solid side is shorter than the length of the open 
side L1 due to the natural curve of the bone. The shorter length L2 is preferably at least 30% of the longer length L1 . 

40 The length of the truncated arm is preferably between about 50-85% of the diameter of the dowel D1 . In this embod- 
iment, the insertion end of the dowel includes a flattened portion F1 . The length of the flattened portion F1 is preferably 
at least 70% of the diameter of the dowel D1 . As best shown in Figure 36, the depth E1 a, E1 b, E2a, E2b of the end- 
caps or insertion end and tool engaging ends of the dowel are preferably at least about 3mm. The depth of the bevel 
B2 of the threads is preferably 1mm while the bevel angle B1 is preferably about 45 degrees. The depth of the drive 

45 slot C2 is preferably about 1 .5mm deep and the width C1 is about 5.5mm. The diameter D2 of the tapped instrument 
attachment hole is about 3.3 mm with T5 indicating the tapped thread. 

[0088] Various surface feature configurations are contemplated by this invention. Referring nowto Figure 38, a detail 
of the thread of one embodiment is provided. The thread pitch T1 is about 2.5 mm. The length T2 of the top of each 
tooth of the thread is about 0.6mm, the depth T4 of the thread is about 1mm and the width T3 of the thread at the 

so thread root is about 0.8mm. The outer thread angle A3 is about 60 degrees in this embodiment. Figure 39 shows a 
detail of a portion of a threaded dowel of another embodiment which has ten right handed threads per inch at a helix 
angle at the root diameter of about 2.8892°. In this specific embodiment: the pitch T1' is 0.100"; the thread angle-A1' 
is 60°; the thread crest width T2' is 0.025"; the thread height T4' is 0.039"; and the radius of the various thread angle 
as it changes R is typically about 0.01 0". 

55 [0089] While the foregoing description discloses specific aspects of this invention, those skilled in the art will recog- 
nize that any of a number of variations on the basic theme disclosed herein can be made. It is contemplated that the 
spacers of this invention can be formed of any suitable biocompatible material, including metals, ceramics, polymers, 
composites, alloys and the like. Some embodiments include titanium, stainless steel, and Hedrocel®. Thus, for exam- 
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pie, differing shapes can be made from the diaphysis of various bones and could be used for other orthopaedic purposes 
than vertebral fusions. In addition, any of a number of known bone treatments can be applied to the dowel of this 
invention to alter its properties. For example, the methods disclosed in U.S. Patent Nos. 4,627,853; 5,053,049; 
5,306,303 and 5,171 ,279 can be adapted and applied to the invention disclosed herein. Accordingly the disclosures 
5 of those patents is herein incorporated by reference for this purpose. 

[0090] Having described the dowel of this invention, its mode of manufacture and use, the following specific examples 
are provided by way of further exemplification and should not be interpreted as limiting on the scope of the invention 
herein disclosed and claimed. 

10 EXAMPLES 

Example-1 Torsional Testing of "C"-shaped Dowel 

[0091] The C-shaped dowel of this invention was tested and the following measurements made of the dowel's ability 
is to withstand insertional torque. The data presented here areforthe 1 6 mm dowel. However, similar results are expected 
for other lengths of the dowel of this invention. For each dowel, a measured torque is applied to the dowel as it is 
maintained in a stationary position. For biological insertion of dowels, torques no higher than about 1 newton-meter 
are expected. The various dimensions measured in the following table correspond to the dimension shown in Figures 
35-38: 

20 
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W1*=W1-T4; H"=seeH1-H4, 
calc. thickness***=theoretical calci 


Figure 16; 

lations based on sidewall height, H 



[0092] From these data, it is clear that dowels of this invention are able to withstand considerably more than the 1 
newton-meter of torque required to insert the dowel in physiological situations. From theoretical calculations based on 
the sidewall height, the difference between the calculated sidewall thickness and the measured thickness was found 
to be, on average, about 22%, leading to the conclusion that only approximately 22% the measured thickness is can- 
cellous bone, and the substantial majority of the bone is cortical bone. 



Example 2-Compression Testing: 

[0093] The "C"-shaped dowel of this invention was compressively tested and the load to failure was measured. It is 
anticipated that loads no higher than about 1 0,000 newtons are likely to be experienced in-place in the vertebral column. 
Compression testing of several different "C"-shaped dowels of this invention indicated that dowels of this invention 
survive axial compression loads significantly higher than the 15,000 newton threshold: 
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[0094] The mean load to failure of these dowels is 18544 newtons, indicating that on average, more dowels can 
wilhsland 15000 newtons axial pressure than not. These data also indicate the need for diligent quality control to 
eliminate dowels that do not withstand minimal axial compression loads from being implanted. 

Example 3-Cervical Fusion Using "C"-shaped Dowel 

[0095] Preoperative Diagnosis. Ruptured cervical disc and spondylosis C5-6. 
[0096] Operative Procedure. Anterior cervical discectomy and fusion C5-6. 

[0097] After satisfactory general endotracheal anesthesia in the supine position, the patient is prepped and draped 
in the routine fusion. Incision is made in the skin length of the neck and carried through the platysma muscle. Dissection 
is carried down to expose the anterior vertebral column and the appropriate space identified by x-ray. Discectomy and 
foraminotomy are then performed and there is found a central, extruded fragment of disc toward the right side. When 
adequate decompression is achieved, a "C"-shaped dowel is cut from bone bank fibular and counter-sunk between 
the vertebral bodies to afford distraction. The wound is then irrigated with Bacitracin and closed in layers with Dexon 
and sterile strips. 

[0098] Postoperative evaluation and subsequent patient monitoring reveals successful operative outcome and good 
vertebral fusion. 

[0099] It should be understood that the example and embodiments described herein are for illustrative purposes only 
and that various modifications or changes in light thereof will be suggested to persons skilled in the art and are to be 
included within the spirit and purview of this application and the scope of the appended claims. 



Claims 

1 . An interbody fusion spacer, comprising: 

an elongate body defining a longitudinal axis and having a chamber therein; 
a first arm extending from the body transverse to the longitudinal axis; and 

an opposite second arm also extending from the body transverse to the longitudinal axis, the first arm and 
said second arm forming a mouth to said chamber wherei n the first arm is truncated relative to the second arm . 
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2. The spacer of claim 1 wherein the body comprises a tool engaging end having a tool engaging hole therein for 
receiving a driving tool for implanting the spacer. 

3. The spacer of claim 2 wherein the body comprises a slot surrounding said tool engaging hole. 

4. The spacer of any of claim 1 -3 wherein the body comprises an outer surface defining bone engaging features. 

5. The spacer of claim 4 wherein the bone engaging features include one or more of: threads, grooves and ribs. 

6. The spacer of any of claims 1 -5 wherein the chamber is C-shaped. 

7. The spacer of claim 6 wherein the chamber is derived from the medullary canal. 

8. The spacer of any of claims 1 -7 wherein the spacer comprises cortical bone. 

9. The spacer of any of claims 1 -8 further comprising an osteogenic material packed within said chamber. 

1 0. The spacer of claim 9 wherein said osteogenic material comprises autogenous bone ; bone morphogenetic protein, 
a calcium phosphate composition or a mixture of these. 

1 1 . The spacer of any of claims 1-10 wherein the body defines a round dowel. 

12. The spacer of any of claims 1-11 wherein the body comprises flattened upper and lower surfaces. 

13. The spacer of claim 12 wherein the body comprises an outer surface defining bone engaging features. 

14. The spacer of any of claims 1-13 wherein the body has a chamfered insertion end. 

15. The spacer of any of claims 1-14 having a length of between about 8mm to about 36mm. 

16. The spacer of any of claims 1-15 having a diameter of between about 10mm and about 24mm. 

17. A hollow intervertebral spacer, comprising: 

an elongated body having an outer surface and a longitudinal axis along a length of said body and defining a 
chamber therethrough along a second axis substantially perpendicular to said longitudinal axis; 
a first arm connected to said body; 

an opposite second arm connected to said body and facing said first arm; and 
said first arm and said second arm forming a mouth to said chamber. 

18. The spacer of claim 17 wherein said body further comprises: 

a tool engaging end defining a tool engaging hole for receiving a driving tool for implanting the spacer. 

19. The spacer of claim 18 wherein said anterior surface further defines a slot surrounding said tool engaging hole. 

20. The spacer of claim 1 7 wherein said outer surface defines threaded bone engaging portions. 

21 . The spacer of claim 1 7 wherein said wall is curved and said chamber is substantially C-shaped. 

22. The spacer of claim 1 7 wherein said body is composed of a porous material. 

23. The spacer of claim 1 7 wherein said body is composed substantially of cortical bone. 

24. The spacer of claim 1 7 wherein said first arm is truncated relative to said second arm. 

25. The spacer of claim 19 wherein said outer surface defines threaded bone engaging portions and said body is 
composed of cortical bone. 
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26. The spacer of claim 20 wherein said spacer is a bone dowel obtained from the diaphysis of a long bone having a 
medullary canal, said chamber including a portion of the canal. 

27. The spacer of claim 1 7, further comprising an osteogenic material packed within said chamber. 

28. The spacer of claim 27 wherein said osteogenic material comprises autograft, allograft, xenograft, demineralized 
bone, a calcium phosphate material, a bioceramic, bioglass, an osteoinductive factor or mixtures of thereof. 

29. An interbody fusion spacer, comprising: 

a body having a wall defining a chamber, the body defining an opening in communication with said chamber, 
said wall having a first arm and an opposite second arm facing said first arm, said first arm and said second 
arm forming a mouth to said chamber, wherein said first arm is truncated relative to said second arm. 

30. The spacer of claim 29 wherein said body further comprises: 

a tool engaging end defining a tool engaging hole for receiving a driving tool for implanting the spacer. 

31 . The spacer of claim 30 wherein said anterior surface further defines a slot surrounding said tool engaging hole. 

32. The spacer of claim 29 wherein said body further comprises: 

an outer surface defining threaded bone engaging surfaces. 

33. The spacer of claim 29 wherein said wall is curved and said chamber is C-shaped. 

34. The spacer of claim 29 wherein said spacer comprises cortical bone. 

35. The spacer of claim 29 further comprising an osteogenic material packed within said chamber. 

36. A graft comprising an elongated body consisting essentially of cortical bone, said body having an outer surface 
and a longitudinal axis along a length of said body and defining a chamber therethrough along a second axis 
substantially perpendicular to said longitudinal axis, said body further defining a channel defined along said lon- 
gitudinal axis and in communication with said chamber and said outer surface. 

37. The graft of claim 36 wherein said outer surface defines threaded bone engaging surfaces. 

38. The graft of claim 36 further comprising an osteogenic material packed within said chamber. 

39. A hollow intervertebral spacer, comprising: 

a cylindrical body having a wall, said wall having an outer surface and defining a chamber and an opening in 
communication with said chamber; and a channel defined in said wall in communication with said chamber 
and said outer surface. 

40. The spacer of claim 29 wherein said outer surface defines threaded bone engaging portions. 

41. A bone graft having a C-shaped wall defining a chamber. 

42. The spacer of claim 41 wherein said graft is a bone dowel obtained from the diaphysis of a long bone having a 
medullary canal, said chamber including a portion of the canal. 

43. A "C"-shaped dowel substantially composed of cortical bone. 

44. The "C"-shaped dowel of claim 43 comprising a bone plug obtained from the diaphysis of a long bone, said dowel 
having a substantially "C"-shaped chamber. 

45. The "C"-shaped dowel of claim 44 having a chamfered insertion end. 
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46. The "C"-shaped dowel of claim 44 further comprising a too! engaging end defining an instrument attachment hole. 

47. The "C"-shaped dowel of claim 46 wherein the tool engaging end also defines a driver slot surrounding said hole. 

5 48. The "C"-shaped dowel of claim 44 further comprising am external feature machined into an outer surface of the 
dowel. 

49. The "C"-shaped dowel of claim 48 wherein said feature includes a groove. 

io 50. The "C"-shaped dowel of claim 48 wherein said feature includes threads formed along a portion of the length of 
the dowel. 

51. The "C"-shaped dowel of claim 43 having a length of between about 8mm to about 36mm. 
*s 52. The "C"-shaped dowel of claim 51 having a diameter of between about 1 0mm and about 24mm. 

53. The "C"-shaped dowel of claim 44 further comprising an osteogenic composition packed within said chamber. 

54. The "C"-shaped dowel of claim 53 wherein said osteogenic composition comprises autogenous bone, bone mor- 
20 phogenetic protein, a calcium phosphate composition or a mixture of these. 

55. The "C" -shaped dowel of claim 43 obtained as an off-center transverse plug from the shaft of a donor's fibula, 
radius, ulna, humerus, femur or tibia. 

25 56. A method of making a dowel which comprises machining an off-center transverse plug from the diaphysis of a 
donor's fibula, radius, ulna, humerus, femur or tibia, said plug having a diameter of between about 10mm and 
about 24mm and a depth (length) of between about 8mm and about 30mm such that the resulting dowel has, 
running through it, perpendicular to the long axis of the dowel, a substantially "C"-shaped chamber. 

30 57. The method of claim 56 further comprising chamfering one end of said plug to form a generally curved surface for 
ease of insertion of the dowel into an intervertebral cavity. 

58. The method of claim 56 further comprising machining an instrument attachment hole into one end of the dowel, 

35 59. The "C"-shaped dowel of claim 43 prepared by a process comprising machining an off-center transverse plug from 
the diaphysis of a donor's fibula, radius, ulna, humerus, femur or tibia, said plug having a diameter of between 
about 10mm and about 24mm and a length of between 8mm and about 36mm such that the resulting dowel has, 
running through it, perpendicular to the long axis of the dowel, a substantially "C"-shaped chamber. 

40 60. The "C"-shaped dowel of claim 43 having an outer surface defining a surface feature . 

61. The "C"-shaped dowel of claim 60 wherein said feature includes a groove. 

62. The "C"-shaped dowel of claim 60 wherein said feature includes threads formed along a portion of the length of 
45 the dowel. 

63. The "C"-shaped dowel of claim 62 wherein said thread has a pitch of about 0.1". 

64. A spacer insertion tool, comprising: 

50 

a housing having a proximal end and an opposite distal end and defining a passageway between said proximal 
end and said distal end; 

a shaft having a first end and an opposite second end, said shaft disposed within said passageway with said 
first end adjacent said distal end, said first end defining a spacer engager; and 
55 an occlusion member extendable from said distal end of said housing for blocking an opening defined in the 

spacer when said spacer engager is engaged to the spacer. 

65. The tool of claim 64, further comprising a fastener attached to said shaft and wherein said occlusion member 
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includes a plate defining a groove, said groove disposed around said fastener so that said plate is slidable relative 
to said housing. 

66. The tool of claim 65 wherein said plate has a curved superior surface which approximates the outer surface of the 
5 spacer when said spacer engaging means is engaged to the spacer and said occlusion means is blocking the 

opening of the spacer. 

67. The tool of claim 64 wherein said shaft is siidingly disposed within said passageway. 

io 68. The tool of claim 64 wherein said spacer engager is threaded for mating engagement with a threaded hole in a 
spacer. 

69. The tool of claim 64 wherein said spacer engager is a hex for mating engagement with an internal hex in a spacer, 
is 70. An insertion tool for inserting a spacer into an intervertebral space, comprising: 
spacer engaging means for engaging the spacer; and 

occlusion means separate from said spacer engaging means for blocking an opening defined in the spacer. 

20 71 . The tool of claim 70 wherein said occlusion means includes a plate , said plate having a curved superior surface 
which approximates the outer surface of the spacer when said spacer engaging means is engaged to the spacer 
and said occlusion means is blocking the opening of the spacer. 

72. The tool of claim 70 wherein said spacer engaging means includes a post for engaging a hole in the spacer. 

25 

73. The tool of claim 72 wherein said post is threaded for mating engagement with a threaded hole in a spacer. 

74. The tool of claim 72 wherein said post is a hex for mating engagement with an internal hex in a spacer. 

30 75. The tool of claim 70 wherein said spacer engaging means is a pair of prongs having opposite, facing spacer 
engaging members for grasping an outer surface of the spacer. 

76. A driving tool for implanting an interbody spacer in a space between adjacent vertebrae, the spacer including a 
body defining a chamber and an opening in communication with the chamber, the body having a pair of arms facing 

35 one another and forming a mouth to the chamber, and an anterior surface defining a tool engaging hole, the tool 

comprising: 

spacer engaging means for engaging the tool engaging hole; and 
occlusion means for blocking said mouth. 

40 

77. The tool of claim 76 further comprising a housing and wherein said occlusion means is extendable from said 
housing. 

78. The tool of claim 76 wherein said spacer engaging means is a threaded post for threading engagement with the 
45 tool engaging hole. 

79. A method for fusing two adjacent vertebrae, comprising the steps of: 

providing a spacer, the spacer including a body having a wall, said wall having an outer surface and defining 
so a chamber and an opening in communication with said chamber, and a channel defined in said wall in com- 

munication with said chamber and said outer surface; 

preparing the vertebrae and the intervertebral space between the vertebrae to receive the spacer; 
placing the spacer into the intervertebral space after the preparing step so that the opening is in communication 
with at least one of the vertebrae; and 
55 packing osteogenic material into the channel after the placing step. 

80. A method for fusing two adjacent vertebrae, comprising the steps of: 
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providing a spacer, the spacer including a body having a wall, said wall having an outer surface and defining 
a chamber and an opening in communication with said chamber, and a channel defined in said wall in com- 
munication with said chamber and said outer surface; 

preparing the vertebrae and the intervertebral space between the vertebrae to receive the spacer; 
5 packing osteogenic material into the chamber; 

blocking the channel; and 

placing the spacer into the intervertebral space after the blocking step so thatthe opening is in communication 
with at least one of the vertebrae. 

io 81. The method of claim 80 further comprising: 

implanting a second spacer into the intervertebral space after the placing step, the second spacer having a 
body having a wall, said wall having an outer surface and defining a chamber and an opening in communication 
with said chamber, and a channel defined in said wall in communication with said chamber and said outer 
*s surface; and 

orienting the first spacer and the second spacer so that the channels of the first and second spacers face one 
another. 

82. The method of claim 81 further comprising packing an osteogenic material into the channels of the first and second 
20 spacers. 

83. The method of claim 80, 

further comprising providing a tool of claim 27; engaging the spacer engager of the tool to the spacer; and 

25 

wherein the blocking step includes extending the occlusion member to block the channel. 

84. The spacer of claim 1 7 wherein said body is composed of a metal, a ceramic, a polymer or a composite or alloy 
thereof. 

85. The spacer of claim 29 wherein said body is composed of a metal, a ceramic, a polymer or a composite or alloy 
thereof. 

86. The spacer of claim 1 7 wherein said outer surface includes a curved portion and a flattened portion. 

35 

87. The spacer of claim 29 wherein said body further comprises an outer surface that defines a curved portion and a 
flattened portion. 
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Fig. 16 
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Fig. 19 
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(57) Die Erfindung belriffl ein Implanlat zur Anord- 
nung zwischen Wirbeln der Wirbelsaule, mitzwei an ei- 
nem Ende miteinander verbundenen, jeweils gegen ei- 
nen derWirbel anlegbaren Schenkeln (12,1 3) sowie mit 
einer Einrichtung (19,20) zur vertikalen Distraktion der 



Schenkel. ErfindungsgemaB konvergieren in der Aus- 
gangsstellung fur die Distraktion die den Wirbeln zuge- 
wandten AuRenseiten der Schenkel (12,13) zu denfrei- 
en Schenkelenden hin. Vorteilhafterleichtertdiese Keil- 
form die Einfuhrung des Implantats in den Zwischen- 
raum zwischen den Wirbeln. 
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Beschreibung 

[0001] Die Erfindung betrifft ein Implantat zur Anord- 
nung zwischen Wirbeln der Wirbelsaule, mit zwei an ei- 
nem Ende miteinander verbundenen, jeweils gegen ei- 
nen der Wirbel anlegbaren Schenkeln sowie mit einer 
Einrichtung zur vertikalen Distraktion der Schenkel. 
[0002] Implantate solcher Art werden nach Band- 
scheibenresektionen verwendet, um die betroffenen 
Wirbel miteinander zu verbinden. Dabei dient das Im- 
plantat vorerst als Abstandhalter, welcher den vorher 
von der Bandscheibe ausgefiillten Zwischenrand aus- 
fiiNt. Indem das vorzugsweise mit Durchbriichen verse- 
hene Implantat danach von Knochengewebe durch- 
wachsen und darin eingebettet wird, erfullt es ferner ei- 
ne Verbindungsfunktion. Das Implantat fordert die Bil- 
dung des die Wirbelkorper verbindenden Knochenge- 
webes. 

[0003] Implantate der eingangs erwahnten Art wer- 
den vor allem in Bereichen der Wirbelsaule eingesetzt, 
in denen die einander zugewandten Wirbelkorperend- 
flachen zueinander geneigt sind. Das in den Wirbelzwi- 
schenraumeingefuhrte Implantat wird aufgespreizt, wo- 
bei eine Anpassung des Implantats an die zueinander 
geneigten Wirbelkorperendflachen erfolgt. 
[0004] Der vorliegenden Erfindung liegt die Aufgabe 
zugrunde, ein Implantat der eingangs erwahnten Art zu 
schaffen, das sich leichter als bekannte solche Implan- 
tate handhaben lassen. 

[0005] Das diese Aufgabe losende ImplanlaL nach der 
Erfindung ist dadurch gekennzeichnet, dass in der Aus- 
gangsstellung fur die Distraktion die den Wirbeln zuge- 
wandten AuGenseiten der Schenkel zu den freien 
Schenkelenden hin konvergieren. 
[0006] Vorteilhaft erleichtert die Keilform des Implan- 
tats in der Ausgangsstellung die Einfiihrung des Implan- 
tats in den Zwischenraum zwischen den Wirbeln. 
[0007] ZweckmaBig sind die miteinander verbunde- 
nen Schenkel aus einem einzigen, zur Distraktion ver- 
formbaren Kunststoffmaterialstiick hergestellt, wobei 
hierftir z.B. Polyetheretherketon (PEEK) oder auch Ti- 
tan in Betracht kommt. Vorteilhaft besteht auch der 
Schieber, der in einer Endstellung, in welcher die 
Schenkel gespreizt sind, als Abstandhalter zwischen 
den Schenkeln im Implantat verbleibt, aus diesem hoch 
belastbaren Kunststoffmaterial. 
[0008] In einer Ausfiihrungsform ist vorgesehen, dass 
die einanderzugewandten Schenkelinnenseiten wenig- 
stens abschnittsweise in Richtung zu den freien Schen- 
kelenden konvergieren. 

[0009] Diese Ausfiihrungsform mit wenigstens ab- 
schnittsweise konvergierenden Innenseiten der Schen- 
kel ermoglicht die Verwendung einer Spreizeinrichtung, 
die lediglich durch einen zwischen den Schenkeln be- 
weglichen Schieber gebildet ist, welcher bei Verschie- 
bung in Richtung zu den freien Schenkelenden gegen 
die konvergierenden Schenkelinnenseiten anliegt und 
so die Schenkel aufspreizt. 
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[0010] ZweckmaBig ist der Schieber in der genannten 
Endstellung zur AuGenflache des Implantats biindig, d. 
h. er fiigt sich ohne Absatze in dessen AuBenkonturen 
ein. 

5 [0011] In der bevorzugten Ausfiihrungsform der Erfin- 
dung ist das Implantat zur Anordnung in einen seitlichen 
Halbratim eines nach einer Bandscheibenresektion 
auszufullenden Wirbelzwischenraums vorgesehen. Zur 
Verbindung der Wirbel bedarf es zwei solcher, zueinan- 
10 derspiegelsymmetrischer Implantate. Vorteilhaft lassen 
sich solche schmalen Implantate vom Riicken herdurch 
den Nervenkanal der Wirbelsaule unter Vorbeifiihrung 
am Nervenstrang mit verhaltnismaRig geringem Auf- 
wand implantieren. 
is [0012] ZweckmaBig ist an der den freien Schenkelen- 
den gegenuberliegenden Seite des Implantats eine Off- 
nung fur die Durchfiihrung eines Werkzeugs insbeson- 
derezur Betatigung des Schiebers gebildet. 
[0013] In weiterer vorteilhafter Ausgestaltung der Er- 
20 findung rastet der Schieber in seiner Endstellung ein, 
wobei vorteilhaft eine losbare Rastung gebildet ist, die 
es erlaubt, die Aufspreizung z.B. zwecks genauerer Po- 
sitionierung des Implantats zwischen den Wirbeln vor- 
ubergehend ruckgangig zu machen. 
25 [0014] ZweckmaBig weist das Implantat in groberNa- 
herung in seinen Umrissen eine Quaderform auf. Insbe- 
sondere die den Wirbeln zugewandten Seiten konnen 
jedoch an die Form der einanderzugewandten Wirbe- 
loberflachen angepasst sein und das Implantat in Rich- 
30 tung von vom nach hinten ein Hohenmaximum aufwei- 
sen, wahrend die Hohe von der Wirbelmitte zum seitli- 
chen Wirbelrand hin abfallt. 

[0015] Die Erfindung soil nun anhand eines Ausfuh- 
rungsbeispiels und der beiliegenden, sich auf dieses 
35 Ausfiihrungsbeispiel beziehenden Zeichnungen naher 
erlautert werden. Es zeigen: 

Fig. 1 eineTeildarstellung eines spreizbaren Implan- 
tats nach der Erfindung in einer perspektivi- 
40 schen Ansicht, 

Fig. 2 das um ein Spreizelement erganzte Implantat 

von Fig. 1 in einer Draufsicht, 
Fig. 3 das gemaB Fig. 2 erganzte Implantat in einer 
Seitenansicht im ungespreizten Zustand, und 
45 Fig. 4 die Seitenansicht gemaB Fig. 3 im gespreizten 
Zustand des Implantats. 

[0016] Das in den Figuren gezeigte, in grober Nahe- 
rung quaderformig Implantat weist eine Oberseite 1 . ei- 
so ne Unterseite 2, Langsseiten 3 und 4 sowie Stirnseiten 
5 und 6 auf. Die Ecken und Kanten des Implantats sind 
abgerundet. 

[0017] In dem gezeigten Ausfiihrungsbeispiel besteht 
das Implantat aus Polyetheretherketon (PEEK). 
55 [0018] Eine Abweichung von der Quaderform besteht 
darin, dass die Implantathohe von der Stirnseite 5 zur 
Stirnseite 6 hin bis zu einem Maximum 7 ansteigt und 
dann wieder abfallt, wobei das Maximum im letzten Drit- 
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tel der Strecke zwischen den Stirnseiten 5 und 6 liegt. 
[0019] In weiterer Abweichung von der Quaderform 
fallt die Hone des Implantats von der Langsseite 3 zur 
Langsseite 4 hin leicht ab. Symmetrie besteht nur in be- 
zug auf eine das Implantat in der Hohenmitte schnei- 
dende horizontale Ebene. 

[0020] Das Implantat dient zur Ausfiillung eines seit- 
lichen Halbraums zwischen zwei Wirbelkorpern. Im ge- 
geniiberliegenden Halbraum ware ein zu diesem Im- 
plantat spiegelsymmetrisches Implantat zu implantie- 
ren. Die Implantation erfolgt in Richtung eines Pfeils 8 
vom Rucken herdurch den Nervenkanal der Wirbelsau- 
le hindurch vorbei am Nervenstrang. 
[0021] Das Implantat weisteinen horizontalen Durch- 
bruch 9 und einen vertikalen Durchbruch 10 auf, wobei 
sich die als Langldcher ausgebildeten Durchbriiche 9 
und 10 kreuzen. An der Stirnseite 5 ist eine weitere, 
nach innen zu den Durchbruchen 9 und 10 offnende 
Schlitzausnehmung 11 vorgesehen. 
[0022] Durch den horizontalen Durchbruch 1 0 und die 
Schlitzausnehmung 11 sind vertikal bewegliche Schen- 
kel 12 und 13 gebildet, die iiber einen Steg 14 an der 
Stirnseite 6 miteinander verbunden sind. 
[0023] Der Steg 14weisteineDurchgangsbohrung 15 
mit einer Schlitzansenkung 1 6 auf. Die Durchgangsboh- 
rung 15 offnet nach innen sowohl zu dem horizontalen 
Durchbruch 9 als auch dem vertikalen Durchbruch 10. 
[0024] Neben der Durchgangsbohrung 15 ist senk- 
rechL eine weilere Durchgangsbohrung 17 in dem SLeg 
14 fur die Aufnahme eines Melallslifls gebildet. An der 
Ober- und Unterseite des Implantats ist jeweils eine 
Zahnung 1 8 vorgesehen, deren Zahnkamme sich quer 
zur Langsrichtung des Implantats von der Langsseite 4 
bis zu dem vertikalen Durchbruch 10 erstrecken. 
[0025] Mit dem Bezugszeichen 19 ist ein zwischen 
den Schenkeln 12 und 13 angeordneter, ein Spreizele- 
ment bildender Schieber bezeichnet, welcher bundig 
mit den Langsseiten 3 und 4 des Implantats abschlieBt. 
Auch der Schieber ist wie das die Schenkel 12 und 13 
sowie den Steg 14 bildende Materialstiick einstuckig 
aus PEEK hergestellt. 

[0026] Von der Ober- und Unterseite des Schiebers 
19 steht jeweils ein Fuhrungszapfen 20 vor, welcher in 
den oberen bzw. unteren Abschnitt des vertikalen 
Durchbruchs 10 eingreift. 

[0027] Bei Verschiebung in Richtung zu den freien 
Enden der Schenkel 1 2 und 1 3 kommt der Schieber 1 9 
gegen konvergierende, einander gegenuberliegende 
Innenseiten 21 und 22 der Schenkel 12 und 13zurAn- 
lage. Von den Innenseiten 21 und 22 steht jeweils eine 
Rastnase 23 vor. 

[0028] Bei der Implantation befindetsich der Schieber 
1 9zunachstetwa in der in Fig. 3gezeigten Position. Das 
die Schenkel 12 und 13 sowie den Steg 14 bildende Ma- 
terialstiick ist in diesem Zustand unverformt. Die Schen- 
kel 12 und 13 bilden einen stumpfen Keil, der eserleich- 
tert, das Implantat in den Zwischenraum zwischen zwei 
Wirbeln einzufuhren. 



[0029] In der Implantationsposition zwischen den Wir- 
beln wird der Schieber 19 mit Hilfe eines durch die 
Durchgangsbohrung 1 5 gefuhrten, ggf . in die Schlitzein- 
senkung eingreifenden Werkzeugs in Richtung zu den 
5 freien Schenkelenden verschoben, wobei der gleitbe- 
weglich gegen die konvergierenden Innenseiten 21 und 
22 anliegende Schieber die Schenkel 12 und 13 aufs- 
preizt. Wie insbesondere Fig. 2 zu entnehmen ist, liegt 
der Fuhrungszapfen 20 mit Seitenflachen gegen die In- 
fo nenwand des vertikalen Durchbruchs 1 0 an, so dass der 
Schieber 19 zwischen den Schenkeln 12 und 13 ver- 
drehsicher gefiihrt ist. 

[0030] In der in Fig. 4 gezeigten Endstellung ist der 
Schieber 19 hinter den Rastnasen 23 eingerastet. In 
is dieser Stellung fiigt er sich in das Implantat bundig mit 
dessen AuBenflache ein und bildet auf der Stirnseite 5 
einen Abstandhalter der das Implantat in der in Fig. 4 
gezeigten Formfesthalt, in welcher das die Schenkel 12 
und 13 sowie den Steg 14 bildende einstuckige Kunst- 
20 stoffteil elastisch verformt ist. 

[0031] Der Schieber 1 9 konnte an seiner der Durch- 
gangsbohrung 1 5 zugewandten Seitefurden Angriff ei- 
nes Werkzeugs geeignete Vertiefungen oder Vorspriin- 
ge insbesondere derart aufweisen, dass ersich aus der 
25 in Fig. 4 gezeigten Position zuruckziehen lasst, z.B. urn 
das Implantat losen und zwischen den Wirbelkorpern in 
einer neuen Position platzieren zu konnen. 
[0032] Durch die Bohrung 1 5 laBt sich auch ein Werk- 
zeug fiihren, mit dessen Hilfe in den dem Durchbruch 
30 10 gegeniiberliegenden Wirbelbereichen Knochen- 
weichgewebe frel gelegt werden kann. Das Knochen- 
weichgewebe bildet dann neues, den Durchbruch 10 
durchsetzendes Knochengewebe. 
[0033] In dem in Fig. 4 gezeigten Zustand dringt die 
35 Zahnung 18 in gegen das Implantat anliegendes Kno- 
chenhartgewebe ein, wodurch eine sichere Arrcticrung 
des Implantats zwischen den Wirbelkorpern erreicht 
wird 

[0034] ZweckmaBig liegt die Zahnung 1 8 so weit wie 
40 moglich vom Nervenkanal und der Hauptbelastungs- 
achse der Wirbelsaule entfernt, so dass durch das Ein- 
dringen in das Knochengewebe weder Nervenbahnen 
verletzbar sind noch die Tragfahigkeit der Wirbelsaule 
beeintrachtigt wird. 
45 [0035] In dem gezeigten Ausfuhrungsbeispiel ist die 
Implantathohe an der Stirnseite 5 im aufgespreizten Zu- 
stand so groB wie an der gegeniiberliegenden Stirnseite 
6. Die den Wirbelkorpern zugewandten AuBenseiten 
der Schenkel konnten in ihrem Dickenprofil in Langs- 
so richtung des Implantats jedoch auch so ausgebildet 
sein, dass die Implantathohe im gespreizten Zustand an 
der Stirnseite 5 groBer oder kleiner als an der Stirnseite 
6 ist, um eine Anpassung an zueinander geneigte Wir- 
bel insbesondere im lumbalen Bereich der Wirbelsaule 
55 zu erreichen. 

[0036] Der Schieber 1 9 konnte eine zu den Langssei- 
ten 3 und 4 offnende Durchgangsbohrung fur die Auf- 
nahme eines weiteren, zu dem Metal Istift in der Bohrung 
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17 senkrecht angeordneten Metallstifts aufweisen, so 
dass anhandzweiersolcher, sich im Rontgenbild gutab- 
hebender Stifte die raumliche Position des Implantats 
genau beurteilt werden kann. 

[0037] Die zur Fiihrung des Schiebers 19 dienenden s 8. 
Durchbruche 9 und 10 konnen nach der Implantation 
vom Knochengewebe durchwachsen werden, wobei 
das Implantatweitgehend in die Wirbel miteinander ver- 
bindendes Knochengewebe eingebettet wird. 

10 

9. 

Patentanspruche 

1 . Implantat zur Anordnung zwischen Wirbeln der Wir- 
belsaule, mit zwei an einem Ende miteinander ver- is 
bundenen, jeweils gegen einen der Wirbel anlegba- 

ren Schenkeln (12,13) sowie mit einer Einrichtung 

(19,20) zur vertikalen Distraktion derSchenkel, 

dadurch gekennzeichnet, 10. 

dass in der Ausgangsstellung fur die Distraktion die 20 

den Wirbeln zugewandten AuBenseiten der Schen- 

kel (12,13) zu den freien Schenkelenden hin kon- 

vergieren. 

2. Implantat nach Anspruch 1 , 25 
dadurch gekennzeichnet, 

dass die miteinander verbundenen Schenkel 
(12,13) aus einem einzigen. zur Distraktion ver- 
formbaren Materialstuck, vorzugsweise aus einem 
Kunslsloff, hergeslelll sind. 30 

3. Implantat nach Anspruch 2, 
dadurch gekennzeichnet, 

dass der Kunststoff Polyetheretherketon (PEEK) 

ist. 35 

4. Implantat nach einem der Anspruche 1 bis 3, 
dadurch gekennzeichnet, 

dass die einanderzugewandten Schenkelinnensei- 
ten (21 ,22) wenigstens abschnittsweise in Richtung 40 
zu den freien Schenkelenden konvergieren. 

5. Implantat nach Anspruch 4, 
dadurch gekennzeichnet, 

dass die Einrichtung (19,20) zur vertikalen Distrak- 45 
tion einen zwischen den Schenkeln (12,13) ange- 
ordneten, gegen die konvergierenden Schenkelin- 
nenseiten anlegbaren Schieber (19) aufweist. 

6. Implantat nach Anspruch 5, so 
dadurch gekennzeichnet, 

dass an der den freien Schenkelenden gegenuber- 
liegenden Seite des Implantats eine Offnung (16) 
fur die Durchfuhrung eines ggf. den Schieber (19) 
betatigenden Werkzeugs gebildet ist. 55 

7. Implantat nach Anspruch 5 oder 6, 
dadurch gekennzeichnet, 



dass der Schieber (1 9) in einer Endstellung, in der 
die Schenkel (12,13) gespreizt sind, vorzugsweise 
losbar, einrastet. 

Implantat nach einem der Anspruche 5 bis 7, 
dadurch gekennzeichnet, 

dass der Schieber in einer Endstellung, in der die 
Schenkel (12,13) gespreizt sind, sich in das Implan- 
tat biindig zu dessen AuBenflache einfugt. 

Implantat nach einem der Anspruche 1 bis 8, 
dadurch gekennzeichnet, 
dass das Implantat zur Anordnung in einem seitli- 
chen Halbraum zwischen zwei Wirbeln in Verbin- 
dung mit einem dazu spiegelsymmetrischen, in 
dem anderen Halbraum angeordneten solchen Im- 
plantat vorgesehen ist. 

Implantat nach einem der Anspruche 1 bis 9, 

dadurch gekennzeichnet, 

dass der Schieber in einem als Langloch ausgebil- 

deten vertikalen Durchbruch des Implantats gefuhrt 

ist. 
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(54) Implantat fur die Anordnung zwischen Wirbeln der Wirbelsaule 



(57) Die Erfindung belriffl ein Implanlat fur die An- 
ordnung zwischen Wirbeln der Wirbelsaule, wie es ins- 
besondere bei der Verbindung von Wirbeln nach einer 
Bandscheibenresektion zur Anwendung kommt. Erfin- 
dungsgemaB ist eine Formanpassung des Implantats 



an eine bestehende Vertiefung in den dem Implantatzu- 
gewandten Wirbeloberflachen vorgesehen. Diese An- 
passung an die geringfugig eingefallene Wirbeloberfla- 
che fuhrt zu einer geringeren Beanspruchung der Wir- 
belkorper durch das Implantat und sorgt fur eine hohe 
Lagestabilitat des Implantats zwischen den Wirbeln. 




FIG. I 
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Beschreibung 

[0001] Die Erfindung betrifft ein Implantat fur die An- 
ordnung zwischen Wirbeln der Wirbelsaule. 
[0002] Implantate fur die Anordnung zwischen Wir- 
beln der Wirbelsaule kommen zur Anwendung, wenn 
nach Resektion einer Bandscheibe die betroffenen Wir- 
bel unter Oberbriickung des zwischen ihnen entstande- 
nen Zwischenraums miteinander zu verbinden sind. 
Hierbei dient das Implantat einerseits als Abstandhalter. 
Dem mit Durchbriichen versehenen Implantat kommt 
ferner eine Verbindungsfunktion zu, indem es von Kno- 
chengewebe durchdrungen und eine das Implantat ein- 
schlieBende Knochengewebsverbindung zwischen 
Wirbeln gebildet wird. 

[0003] Der Erfindung liegt die Aufgabe zugrunde, ein 
neues Implantat der eingangs erwahnten Art zu schaf- 
fen, das in bezug auf die obengenannten Funktionen 
verbessert ist. 

[0004] Das diese Aufgabe losende Implantat nach der 
Erfindung ist gekennzeichnet durch eine Formanpas- 
sung des Implantats an eine Vertiefung in den dem Im- 
plantat zugewandten Wirbeloberflachen. 
[0005] ErfindungsgemaB wird bei der Form des Im- 
plantats beriicksichtigt, dass die dem Implantat zuge- 
wandten Wirbeloberflachen nicht eben, sondern leicht 
eingefallen sind. Uberraschend fiihrt diese Formanpas- 
sung zu einer wesentlichen Verbesserung der Lagesta- 
bilitat des ImplanLaLs zwischen den Wirbeln. Fernerwer- 
den hohe Flachenpressungen und damit Beanspru- 
chungen des Knochengewebes durch das Implantat 
vermieden. Beide Faktoren fordern ein schnelles und 
problemloses Wachstum des Verbindungsknochenge- 
webes unter Durchdringung des Implantats. 
[0006] Eine solche Formanpassung kann gemaB ei- 
nem Ausfuhrungsbeispiel fur die Erfindung darin beste- 
hen, dass in Richtung von der Vorder- zur Ruckseite der 
Wirbelsaule die Hohe des Implantats bis zu einem Ma- 
ximum ansteigt und wieder abnimmt, wobei entspre- 
chend des Vertiefungsprofils der Wirbeloberflache das 
Maximum vorzugsweise im letzten Drittel der betreffen- 
den Implantatlange liegt. 

[0007] Eine noch weitergehend komplementare Ge- 
genflache zur Wirbeloberflache weist das Implantat auf, 
wenn ferner in Richtung senkrecht zu einer die Wirbel- 
saule von vorn nach hinten durchstoBenden Mittelachse 
die Hohe des Implantats zu der Mittelachse hin ansteigt. 
Diese Formanpassung beriicksichtigt, dass die Wirbe- 
loberflache etwa die Form eines Schrogdachs mit einer 
bis zu dem Maximum ansteigenden und dann wieder 
abfallenden Firstlinie aufweist. 

[0008] Vorzugsweise ist das Implantat entsprechend 
der Symmetrie der einander zugewandten Wirbelober- 
flachen in bezug auf eine die Wirbelsaulenlangsachse 
senkrecht schneidende Ebene symmetrisch ausgebil- 
det. 

[0009] In einer besonders bevorzugten Ausfiihrungs- 
form der Erfindung ist das Implantat zur Anordnung in 



2 

einem Halbraum des Zwischenraums zwischen den 
Wirbeln gemeinsam mit einem zweiten, zu dem Implan- 
tat spiegelsymmetrischen solchen Implantat vorgese- 
hen. Vorteilhaft lasst sich jedes dieser Implantate dann 
5 von der Riickenseite her durch den Nervenkanal hin- 
durch unterVorbeifuhrung am Nervenstrang der Wirbel- 
saule in den Zwischenraum zwischen den Wirbeln ein- 
fiihren. Ein den gesamten Wirbelzwischenraum ausfiil- 
lendes solches Implantat konnte nur von vorn einge- 
10 setzt werden. 

[0010] In weiterer Ausgestaltung der Erfindung kann 
das Implantat Vorspriinge fur die Arretierung am Kno- 
chengewebe der Wirbel aufweisen, wobei diese Vor- 
sprunge zur weiteren Stabilisierung der Lage des zwi- 
is schen den Wirbeln angeordneten Implantats beitragen. 
[0011] ZweckmaBig sind solche Arretierungsvor- 
sprunge in groBtmoglicher Entfernung vorn Nervenka- 
nal oder/und derHauptbelastungsachse der Wirbelsau- 
le angeordnet. Mit dem Eindringen der Arretierungsvor- 
20 spriinge in das Knochengewebe besteht somit weder 
die Gefahr der Verletzung von Nervenbahnen noch ei- 
ner Beeintrachtigung der Wirbelsaulenstabilitat. 
[0012] In einer bevorzugten Ausfiihrungsform der Er- 
findung sind solche Arretierungsvorsprunge durch eine 
25 Zahnung gebildet. 

[0013] In weiterer vorteilhafter Ausgestaltung der Er- 
findung kann eine in Implantationsrichtung vordere 
Stirnflache des Implantats nach vorn ausgewolbt sein, 
Eine solche Auswolbung erleichlert die Einfuhrung des 
30 Implantats in den Zwischenraum zwischen den Wirbeln. 
In der bevorzugten Ausfiihrungsform der Erfindung ist 
das Implantat in der Art eines Kafigs hohl mit Wand- 
durchbruchen ausgebildet. 

[0014] In weiterer vorteilhafter Ausgestaltung der Er- 
35 findung ist das Implantat in der Draufsicht rahmenartig 
mit einem zur Ober- und Unterseite des Implantats of- 
fenen Durchbruch als Rahmenoffnung ausgebildet. In 
den Durchbruch kann von der Ober- und Unterseite her 
Verbindungsknochengewebe einwachsen, wobei auch 
40 eine Durchdringung von Offnungen in den Seiten des 
Implantats unter weitgehender Einbettung des Implan- 
tats in Knochengewebe erfolgen kann. 
[0015] In der bevorzugten Ausfiihrungsform der Erfin- 
dung besteht das Implantat aus einem Kunststoff, vor- 
45 zugsweise Polyetheretherketon (PEEK). Im Unter- 
schied zu metallischen Werkstoffen ist das Kunststoff- 
material ahnlich nachgiebig wie Knochengewebe und 
fiigt sich daher besser als Metall organisch in das Kno- 
chengerust ein. 
so [0016] Die Erfindung soil nun anhand eines Ausfuh- 
rungsbeispiels und der beiliegenden, sich auf dieses 
Ausfuhrungsbeispiel beziehenden Zeichnungen naher 
erlautert werden. Es zeigen: 

55 Fig. 1 ein erfindungsgemaBes Implantat in einer per- 
spektivischen Darstellung, 
Fig. 2 das Implantat von Fig. 1 in einer Draufsicht, 
Fig. 3 das Implantat von Fig. 1 in einer Langsseiten- 
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darstellung, 

Fig. 4 das Implantat von Fig. 1 in einer Stirnseiten- 
darstellung, 

Fig. 5 das Implantatvon Fig. 1 in einer geschnittenen 
Draufsicht, 

Fig. 6 das Implantatvon Fig. 1 in einer geschnittenen 

Stirnseitendarstellung. und 
Fig. 7 Implantate gemaB Fig. 1 im implantierten Zu- 

stand zwischen Wirbeln der Wirbelsaule. 

[0017] Das in den Fig. 1 bis 7 gezeigte Implantat weist 
in seinen Umrissen die Form eines langlichen Quaders 
mit einer Oberseite 1 , einer Unterseite 2, Stirnseiten 3 
und 4 sowie Langsseiten 5 und 6 auf. 
[0018] DieStirnseite3desanseinen Ecken und Kan- 
ten abgerundeten Quaders ist vorgewolbt, wahrend die 
der Stirnseite 3 gegeniiberliegende Stirnseite 4 eben ist. 
[0019] In weiterer Abweichung von der Quaderform 
nimmtdie Hohedes Implantats in Langsrichtung von der 
Stirnwand 3 an zu, erreicht bei 7 ein Maximum und fallt 
in dem gezeigten Ausfuhrungsbeispiel bis zur Stirnseite 
4 wieder ab. Das Implantathohenmaximum bei 7 liegt 
von der Stirnseite 3 aus gesehen im letzten Drittel der 
Lange des Implantats. 

[0020] SchlieBlich weichtdas Implantat in seinen Um- 
rissen von der Quaderform noch dadurch ab, dass sich 
die Implantathohe quer zur Langsrichtung von der 
Langsseite 5 zur Langsseite 6 hin verringert. In diesem 
Ausfuhrungsbeispiel beLragL bei einer Maximalhohe des 
Implantats von 9,5 mm diese Hohenabnahme ca. 2 mm. 
[0021] In dem Bereich von der Stirnseite 3 bis zum 
Implantathohenmaximum bei 7 sind die Oberseite 1 und 
die Unterseite 2 des Implantats bezogen auf dessen 
Langsachse zueinander urn 6° geneigt. Die entspre- 
chende Neigung im Bereich zwischen dem Implantat- 
maximum und der Stirnseite 4 betragt 16°. 
[0022] In Bezug auf vertikale Ebenen besteht also kei- 
ne Symmetrie. Das Implantat ist jedoch zu einer hori- 
zontalen Ebene symmetrisch, welche das Implantat in 
dessen Hohenmitte schneidet. 

[0023] Wie aus den Fig. 1 bis 7 hervorgeht, weist das 
Implantat einen zu r Oberseite 1 und Unterseite 2 offnen- 
den vertikalen Durchbruch 8 auf, welcher das Implantat 
in den Draufsichten von Fig. 2, 5 und 7 rahmenartig aus- 
sehen lasst, wobei der vertikale Durchbruch 8 die Rah- 
menoffnung bildet. Wie den Figuren zu entnehmen ist, 
weist der vertikale Durchbruch 8 die Form eines an sei- 
nen Enden gerundeten Langlochs auf. 
[0024] An den Langsseiten 5 und 6 sind jeweils zwei 
Durchbruche 9 gebildet, welche zu dem vertikalen 
Durchbruch 8 hin offnen und wie dieser die Form eines 
Langlochs mit gerundeten Enden aufweisen. 
[0025] An der Stirnseite 4 ist eine zu dem vertikalen 
Durchbruch 8 off nende Bohrung 1 0 gebildet. Diese Boh- 
rung 10 weist eine Einsenkung in Form eines Schlitzes 
11 mit sich diametral zur Bohrungsoffnung erstrecken- 
den Schlitzabschnitten auf. 

[0026] Mit den Bezugszeichen 12 und 13 sind Durch- 



gangsbohrungen mit zueinander senkrechten Boh- 
rungsachsen bezeichnet. Die Bohrungen dienen zur 
Aufnahmevon im Rontgenbild gutsichtbaren Metallstif- 
ten. insbesondere Titanstiften. 

5 [0027] Angrenzend an die Langsseite 6 ist an der 
Oberseite 1 und der Unterseite 2 des Implantats jeweils 
eine Zahnung 14 gebildet, deren Zahnkamme sich 
durchgehend von der Langsseite 6 bis zu dem vertika- 
len Durchbruch 8 erstrecken. Wie insbesondere Fig. 3 

10 zu entnehmen ist, entspricht der Abstand zwischen den 
Zahnkammen einander entsprechender Zahne an der 
Unter- und Oberseite des Implantats der jeweiligen Im- 
plantathohe auf der gegenuberliegenden Langsseite 5. 
[0028] Im folgenden wird die Funktion des vorange- 

is hend beschriebenen Implantats unter Bezugnahme auf 
Fig. 7 erlautert. 

[0029] Fig. 7 zeigt zwei zwischen Wirbeln 1 7 der Wir- 
belsaule 1 5 angeordnete Implantate 1 6 und 1 6', von de- 
nen das Implantat 1 6 mit dem vorangehend anhand der 
20 Fig. 1 bis 6 beschriebenen Implantat ubereinstimmt. 
Das Implantat 16' ist zu dem Implantat 16 spiegelsym- 
metrisch. 

[0030] Die Einfuhrung der Implantate in den Zwi- 
schenraum zwischen den Wirbelkorpern erfolgt in Rich- 
es tung des in Fig. 7 eingezeichneten Pfeils unter Vorbei- 
fuhrung des Implantats am Nervenstrang im Nervenka- 
nal (nicht gezeigt) der Wirbelsaule 15. Die Wolbung der 
Stirnseite 3 erleichtert das Eindringen der Implantate in 
den Zwischenraum zwischen den Wirbelkorpern, die 
30 wahrend der Implantation zur Freihaltung dieses Zwi- 
schenraums durch geeignete Halter abzustiitzen sind. 
[0031] Zur Einfuhrung des Implantats 16 bzw. 16' in 
den Zwischenraum zwischen den Wirbeln kann das Im- 
plantat durch ein Werkzeug bewegt werden, welches 
35 durch die Bohrung 1 0 hindurch in das Implantat eingreift 
und fur das derSchlitz 11 einen Sitz bildet, der Implantat 
und Werkzeug gegen Verdrehung zueinander sichert. 
[0032] In der in Fig. 7 gezeigten Stellung lasst sich 
durch die Bohrung 10 hindurch ein Schabwerkzeug fur 
40 die Abtragung von Hartknochengewebe im Bereich des 
vertikalen Durchbruchs an den dem Implantat zuge- 
wandten Knochenoberflachen der Wirbel einfuhren. Die 
den vertikalen Durchbruch umgebenden Teile des Im- 
plantats liegen dann gegen Hartknochengewebe an, 
45 wahrend vorallem das freigelegte Weichknochengewe- 
be neues Knochengewebe bildet, das in den horizonta- 
len Durchbruch eindringen kann und schlieBlich zur Ver- 
bindung der beiden an die Implantate 16,16' angrenzen- 
den Wirbel durch Knochengewebe fuhrt. Auch durch die 
so horizontalen Durchbruche 9 kann neu gebildetes Kno- 
chengewebe dringen, so dass das Implantat weitge- 
hend in die Wirbel verbindendes Knochengewebe ein- 
gebettet ist. 

[0033] Die Zahnung 14 sorgt fur eine Arretierung der 
55 Implantate 16,16' zwischen den Wirbeln der Wirbelsau- 
le 15, indem die Zahne der Zahnung 14 in das Hartkno- 
chengewebe eindringen. Die Zahnung 14 ist in Einfuh- 
rungsrichtung der Implantate gesehen in der ersten 



25 



30 



35 



40 



45 



50 



3 



5 



EP 1 415 623 A1 



Halfte an der der AuBenseite der Wirbelsaule 1 5 zuge- 
wandten Seite des Implantats angeordnet und liegt da- 
mit weitvom NervenstrangderWirbelsauleundweit von 
deren Hauptbelastungsachse entfernt. Durch das Ein- 
dringen der Zahne in das Knochengewebe kann es da- 
herwederzu einer Beeintrachtigung von Nervenbahnen 
noch der Belastbarkeit der Wirbelsaule kommen. 
[0034] Ein besonderer Vorteil der beschriebenen Im- 
plantate 16,16' liegt in ihrer Anpassung an die Form der 
den Implantatenzugewandten Oberflachedermiteinan- 
der zu verbindenden Wirbel. Dieser Form wird zum ei- 
nen dadurch Rechnung getragen, dass das Implantat 
bei 7 ein Maximum der Hohe aufweisen. Dieses Maxi- 
mum entspricht einem Maximum der Tiefe der Wirbe- 
loberflachen an der betreffenden Stelle. Quer zur Ein- 
fuhrungsrichtung nimmt die Tiefe der Wirbeloberflache 
zu den Seiten hin ab. Dem tragt die Abnahme der Im- 
plantathohe von der Langsseite 5 zur Langsseite 6 hin 
Rechnung. 

[0035] Durch die weitgehende Formanpassung des 
Implantats an die Oberflache des Wirbelkorpers verrin- 
gert sich die Beanspruchung der miteinander zu verbin- 
denden Wirbel durch das Implantat. Ferner tragt diese 
Formanpassung zur Lagestabilitat des Implantats zwi- 
schen den Wirbeln bei. Beide Faktoren fordern letztlich 
ein schnelles Wachstum des die Wirbel miteinander ver- 
bindenden Knochengewebes und damit den Heilungs- 
prozeB nach einer Bandscheibenresektion. Die Anfor- 
derungen an die Festigkeil von wahrend des Verbin- 
dungsgewebewachstums erforderlicher Stutzeinrich- 
tungen verringern sich. 

[0036] In dem gezeigten Ausfuhrungsbeispiel ist die 
Implantathohe an den Stirnenden 3 und 4 gleich grof3. 
Abweichend hiervon konnte die Hohe am Stirnende 4 
groBer als am Stirnende 3 sein, so dass sich ohne den 
Anstieg und Abfall der Implantathohe zwischen den Stir- 
nenden die Gesamtform eines stumpfen Keils ergabe. 
Solche in ihrer Grundform keilformigen Implantate kom- 
men vor allem fur den unteren lumbalen Bereich der 
Wirbelsaule in Betracht, wo die Wirbel im Normalfall zu- 
einander geneigt sind. 

[0037] Anstellezweier, in einem Wirbelzwischenraum 
nebeneinanderanzuordnendersolcher Implantate lieBe 
sich auch ein aus den beiden Implantaten zusammen- 
gesetztes, einstuckiges Implantat verwenden, das zu 
den Seitenrandern dachartig abfallt. Hierbei kame je- 
doch nur eine Implantation von der Vorderseite der Wir- 
belsaule her in Betracht. 

[0038] Anhand der in die Durchgangsbohrungen 12 
und 13 eingefiihrten Metallstifte lasst sich im Rontgen- 
bild genau die Lage der Implantate und damit ihre ord- 
nungsgemaBe Implantation uberpriifen. 
[0039] Bei dem verwendeten Kunststoff Polyethere- 
therketon (PEEK) handelt es sich urn ein hoch belast- 
bares Material, das gegenuber metallischen Werkstof- 
fen zudem den Vorteil hat, ahnlich nachgiebig wie Kno- 
chengewebe zu sein und sich daher problemloser als 
Metall in das Knochengewebe einfugt. 



[0040] Je nach GroBe und Verwendung innerhalb der 
Wirbelsaule kann das Implantat variierende Abmessun- 
gen aufweisen, wobei insbesondere unterschiedliche 
Keilwinkel und unterschiedliche Maximalhohen in Be- 

5 tracht kommen. 

[0041] Infolge der erforderlichen Variantenvielfalt 
werden die benotigten Stuckzahlen von Implantaten mit 
gieichen Abmessungen gering bleiben, so dass gegen- 
uber dem zur Herstellung des Implantats durchaus an- 

10 wendbaren Spritzgussverfahren einer Zerspanungsbe- 
arbeitung der Vorzug zu geben ist, wobei Mischformen 
derBearbeitung unterweitgehenderVorfertigung durch 
SpritzgieBen denkbarsind. 



Patentanspriiche 

1 . Implantat (1 6) fur die Anordnung zwischen Wirbeln 
der Wirbelsaule (15), gekennzeichnet durch eine 

20 Formanpassung des Implantats (1 6) an eine Vertie- 
fung in den dem Implantat (16) zugewandten Wir- 
beloberflachen (17). 

2. Implantat nach Anspruch 1 , 
25 dadurch gekennzeichnet, 

dass in Richtung von der Vorderseite zur Ruckseite 
der Wirbelsaule (15) die Hohe des Implantats (16) 
bis zu einem Maximum (7) ansteigt und wieder ab- 
nimmt. 

30 

3. Implantat nach Anspruch 2, 
dadurch gekennzeichnet, 
dass das Maximum (7) in Richtung von der Vorder- 
seite der Wirbelsaule zur Ruckseite gesehen im 

35 letzten Drittel der Implantatlange liegt. 

4. Implantat nach einem der Anspriiche 1 bis 3, 
dadurch gekennzeichnet, 
dass in Richtung senkrecht zu einer die Wirbelsau- 

40 |e (15) von vorn nach hinten durchstoBenden Mit- 
telachse die Hohe des Implantats (16) zu der Mit- 
telachse hin ansteigt. 

5. Implantat nach einem der Anspriiche 1 bis 4, 
45 dadurch gekennzeichnet, 

dass das Implantat (1 6) zu einer die Wirbelsaulen- 
langsachse senkrecht schneidenden Ebene sym- 
metrisch ausgebildet ist. 

so 6. Implantat nach einem der Anspriiche 1 bis 5, 
dadurch gekennzeichnet, 
dass das Implantat (16,16') zur Anordnung in ei- 
nem Halbraum des Zwischenraums zwischen den 
Wirbeln gemeinsam mit einem zu dem Implantat 

55 (1 6) spiegelsymmetrischen solchen Implantat (1 6') 
vorgesehen ist. 

7. Implantat nach einem der Anspriiche 1 bis 6, 
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dadurch gekennzeichnet, 

dass das Implantat (1 6) Vorsprunge (1 4) fur die Ar- 

retierung am Knochengewebe der Wirbel aufweist. 

8. Implantat nach einem der Anspmche 1 bis 7, 5 
dadurch gekennzeichnet, 

dass eine in Implantationsrichtung vordere Stirnfla- 
che (3) des Implantats (16) nach vorn ausgewolbt 
ist. 

10 

9. Implantat nach einem der Anspmche 1 bis 8, 
dadurch gekennzeichnet, 

dass das Implantat (16) in der Art eines Kafigs hohl 
mit Wanddurchbruchen (9,10) ausgebildet ist. 

10. Implantat nach einem der Anspmche 1 bis 9, 
dadurch gekennzeichnet, 

dass das Implantat (16) in der Draufsicht rahmen- 
artig mit einem zur Ober- und Unterseite des Im- 
plantats offnenden Durchbruch (8) als Rahmenoff- so 
nung ausgebildet ist. 

11. Implantat nach einem der Anspmche 1 bis 10, 
dadurch gekennzeichnet, 

dass das Implantat einen Kunststoff, vorzugsweise 25 
PEEK, aufweist. 
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(54) Cylindrical fiber reinforced implant 

(57) The cylindrical Tiber reinforced implanl (1 ) is de- 
signed to be inserted between two adjacent vertebrae 
The implant having an outer wall (2) with a general cy- 
lindrical or oval shape and preferably an open volume 
for bone filling. Said wall (2) having reinforcing fibers 
(12,17) which at least in part are oriented in a first direc- 



tion. A support (6) extending within said volume having 
reinforcing fibers (10,11) which are at least in part ori- 
ented in a second direction, said first and said second 
directions are different. Preferably the fibers (12,17) of 
the outer wall (2) are at least partly concentrically ori- 
ented. The support (6) is preferably a separately formed 
part, that is inserted into the outer wall. 
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Description 

[0001] The present invention relates to a three-dimen- 
sional fiber reinforced implant, particularly a vertebral 
cage designed to be inserted between two adjacent ver- 
tebra according to the preamble of claim 1 . 
[0002] Fiber reinforced implants are well known. US 
5,429,863 for example discloses a vertebral implant 
cage, that is fabricated from a block, which is a fiber re- 
inforced composite structure. Carbon fibers are located 
in every part of the block and randomly interlocked. The 
cage may have the shape of a cylindrical rod and is pro- 
vided with cavities which are filled with bone material 
and is designed to be inserted between adjacent verte- 
brae. 

[0003] US 5,906,61 6 discloses a conically-shaped fu- 
sion cage provided with a thread formed as a part of an 
external conical surface. Apertures provide for bone 
growth between the engaged vertical bone and bone 
material packed within the cage. 
[0004] US 5,968,098 discloses a fusion cage having 
a generally elliptical cross-section. It includes an entry 
end portion, a trailing end portion and a thread as a part 
of an external conical surface. The cage is preloaded 
with bone material and inserted into the desired surgical 
location with well known surgical instruments. 
[0005] A fusion cage formed of radiolucent material is 
also disclosed in EP-A- 0 307 241. The cage has a 
roughened outer surface for receiving bone in-growth 
and end faces with means securing it on a tool for inser- 
tion on the desired site of the vertebrae. 
[0006] The role of a vertebral implant is to stabilize a 
vertebral segment and to bear load while the surround- 
ing bone consolidates, taking overthe mechanical func- 
tion with a viable bone fusion. On one hand the implant 
must be robust enough to bear rotation at insertion, and 
axial load, sheer and fatigue during weight bearing. On 
the other, the implant must provide enough space for 
bone graft to grow through or around the device. Thus 
cage designers are faced with a trade off what makes 
the implant bear load, and the bone ports which must 
carry enough bone tissue required for bone consolida- 
tion. Furthermore, it has been postulated that stress 
shieldinginan implant may prevent fusion ofviablebone 
through the implant, and strength and stiffness should 
be as close to the surrounding bone tissue as possible. 
[0007] Several materials are used for inter-body cag- 
es and most commonly are Titanium Alloy, PEEK as well 
as carbon composite. Titanium, while certainly strong 
enough for the application, has the disadvantage of be- 
ing a radiographically opaque, making it impossible to 
visualize if bone has grown through the cage with stand- 
ard x-ray. It is also known that titanium also produces 
artificiats for other radiographic examinations such as 
CT. or MRI. 

[0008] It is an objective of the present invention to pro- 
vide a three-dimensional fiber reinforced implant, that is 
radiolucent and provides increased mechanical per- 
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formance, while at the same time maximizes the space 
for bone graft. 

[0009] Cylindrical implants have the advantage of 
easier insertion. Both the reaming and interspace prep- 
5 aration and cage insertion are performed with a twisting 
motion. 

[0010] Square or rectangular cages, on the other 
hand, can be more easily reinforced with vertical struts. 
To prevent collapse of cylindrical cages, wall thickness 
10 is increased that reduces cavity size preventing the for- 
mation of viable bone. The invention described herein, 
through the use of selectively orienting the fibers in the 
various cage components has contributed a cage resist- 
ant to collapse and rotation, but preserves an ample 
is cavity for bone. 

[0011] The implant according to the present invention 
is provided with a support extending within the outer wall 
and has reinforcing fibers which are at least in part ori- 
ented in a direction which is different to the orientation 
20 of fibers embedded into the outer wall. The additional 
orientation of the fibers within the support prevents a 
deformation of the implant to where the fibers of the out- 
er wall are bent beyond the point of failure. Deformation 
beyond the point of breakage is prevented in axial load, 
25 bending, rotation, impact and shear. 

[0012] The support is preferably a separately formed 
part, that is inserted into the outer wall, but can be also 
a part of the outer wall. 

[0013] Other advantages and features of the present 
30 invention will be apparent to those skilled in the art after 
reading the following specification with reference to the 
accompanying drawings. 

Fig. 1 is a schematic perspective view of a fiber rein- 
35 forced cage of this invention, 

Fig. 2 isaschematicperspectiveviewofthecageac- 
cording to Fig. 1 wherein the support is partly 
withdrawn from the outer wall, 

40 

Fig. 3 is a section along line Ill-Ill of Fig. 1 , 

Fig. 4 is a schematic perspective view of a part of the 
support as seen in Fig. 3, 

45 

Fig. 5 is a plan view of a further embodiment of the 
invention, 

Fig. 6 is a cross-section along line VI-VI of Fig. 5, 

50 

Fig. 7 is a schematic perspective view of a cage ac- 
cording to a further embodiment of the inven- 

55 Fig. 8 is a schematic perspective view of a cage ac- 
cording to a further embodiment of the inven- 
tion and 
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Fig. 9 illustrates the orientation of the fibers in the 
cage according to Fig. 8. 

[0014] Referring now to the drawings wherein like nu- 
merals indicate like parts, the cage of this invention is 
depicted by the numeral 1. The cage 1 has a pair of front 
surfaces 13 and 14, an outer surface 3 and an inner sur- 
face 15. A cylindrical outer wall 2 has several perfora- 
tions or ports 4 which connect the outer surface with the 
cavity and which enable fusion of bone through the 
cage. Further, the outer surface 3 is provided with a 
thread 8. The cage is packed with bone chips or bone 
substitute not shown in the drawing. 
[0015] A support 6 having the shape of a plate is in- 
serted into grooves 9 of the cavity 5. The support 6 is 
inserted in the longitudinal direction of the outer wall 2, 
as indicated with arrow 7. The outer wall 2 as well as 
the support are made from carbon fiber composite. Fib- 
ers 10 and 11 are preferably oblique to the longitudinal 
direction but may also be perpendicular to the longitu- 
dinal direction. In Fig. 4 the longitudinal direction is in- 
dicated with line 16. Fibers 10 and 11 within the support 
have preferably two directions of orientation as shown 
in Fig. 4 and can run along the entire length of the sup- 
port 6. The matrix of the support 6 as well as the outer 
wall 2 are made from PEEK or PEKEKK preferably from 
commercially available Osta-PEK ®. 
[0016] Long fibers in the support 6 can extent com- 
pletely along the axe of the part that provides optimal 
strength and regularity of the mechanical properties of 
the implant. The same is there on the concentric fibers. 
These can wind up around the cylinder several times 
within the part and opposing fibers can cross the entire 
part in a different direction. Cross direction holds the part 
together and allowing it to resist loads that will be subject 
to the implant from different directions. The difference 
in mechanical properties between short carbon fiber 
composite and long fiber composite in a controlled ori- 
entation can be compared to particle board and the 
structure in well carpentered oak. Particle board is held 
together by glue, while the oak structure uses fabric ori- 
entation of wood to oppose the forces and subjected up- 
on the structure. 

[0017] Fibers 12 and 17 within the outer wall 2 are 
preferably concentrically and/or longitudinally oriented. 
The fibers 12 are preferably long fibers and may run 
along the entire circumference of the outer wall. The fib- 
ers 1 7 are as well preferably long fibers and may run in 
the longitudinal direction along the entire length. It is an 
important aspect of the invention, that the fibers 1 0 and 
1 1 of the support 6 and the fibers 1 2 of the outer wall 2 
have different orientations. The additional orientation of 
the fibers 1 0 and 1 1 prevents deformation of the cage 1 
to where the fibers 12 are bent beyond the point of fail- 
ure. Thefibers 12 need not always be concentrically ori- 
ented and could be also parallel to the longitudinal di- 
rection 16. Furthermore, art part of the fibers could be 
concentrically oriented and another part of the fibers 
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could be parallel to the longitudinal direction 1 6. 
[0018] Figures 5 and 6 disclose a cage 20 having a 
wall 24 with a generally round cross-section and a sup- 
port 23 integrally connected to the wall 24. The cage 20 

5 is formed of radiolucent material and contains imbedded 
long reinforcing fibers 21 and 22. The fibers 21 of the 
wall 24 are generally concentrically oriented or parallel 
to the longitudinal direction 16. The fibers 22 of the sup- 
port 6 have at least one additional orientation, that is 

10 preferably oblique to the longitudinal direction 16. As 
shown in Fig. 6, Fibers 22a may have an orientation dif- 
ferent to that of fibers 22b. Fibers 22 could be also per- 
pendicular to the longitudinal direction 16. 
[0019] Fig. 7 shows a cage 30, that is also formed of 

is radiolucent material and contains fibers 31 and 37 with 
different orientations. The cage is made of two parts, an 
outer wall 39 having a generally round or oval cross- 
section and a box-like support 33, that slides in the wall 
39 like a drawer. Apertures 34 within the support 33 pro- 

20 vide for bone growth and can be preloaded with bone 
material. The wall 39 can also have not shown apertures 
for bone growth and a thread as a part of an external 
surface 36. The fibers 31 are preferably oriented in con- 
centric circles whereas the fibers 37 have an additional 

25 orientation, for example perpendicular to the longitudi- 
nal direction 1 6. 

[0020] Fig. 8 shows a cage 40. that is also made of 
two parts, an outer wall 42 and a support 43, that is an 
insert and contains fibers 45 and 46 having different ori- 

30 entations. The outer wall 42 contains concentrically ori- 
ented fibers 41 and has a generally round or oval cross- 
section, The support 43 is provided with apertures 44 
which can be preloaded with bone material and slides 
in the outer wall 42 like a drawer, as indicated with arrow 

35 48. The fibers 45 and 46 are preferably long carbon fib- 
ers and have different orientations to each other and to 
the fibers 41 . The fibers 45 are vertically oriented and 
the fibers 46 are horizontally oriented and parallel to the 
longitudinal direction 16. In Fig. 9 the orientations of the 

40 fibers 41 , 45 and 46 are schematically indicated with ar- 
rows 47 to 49. 



Claims 

45 

1. Three-dimensional fiber reinforced implant, partic- 
ularly a vertebral cage designed to be inserted be- 
tween two adjacent vertebrae, the implant having 
an outer wall with a general cylindrical or oval shape 

so and preferably an open volume for bone filling, said 
wall having reinforcing fibers which at least in part 
are oriented in a first direction, a support extending 
within said volume having reinforcing fibers which 
are at least in part oriented in a second direction, 

55 said first and said second directions are different. 

2. Implant according to claim 1 , wherein the fibers of 
the outer wall are at least partly concentrically ori- 
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3. Implant according to claim 1 or2, wherein the fibers 
of the outer wall are at least partly parallel oriented. 

4. Implant according to claim 1 or2, wherein the fibers 
of the support are at least partly parallel oriented. 

5. Implant according to any of the claims 1 to 4, where- 
in the support is a separate insert. 

6. Implant according to any of the claims 1 to 5, where- 
in the support is a strut. 

7. Implant according to any of the claims 1 to 6, where- 
in the support is like a drawer inserted within said 
volume. 

8. Implant according to claim 7, wherein the support 
is like a round drawer. 

9. Implant according to any of the claims 1 to 8, where- 
in the fibers of said outer wall are at least partly con- 
centrically and the fibers of the support are at least 
partly longitudinally oriented. 
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(57) The pair of lumbar interbody implants is de- 
signed to be pushed laterally in a space between adja- 
cent vertebrae for replacing the disc between these ver- 
tebrae. Each implant comprises a first and a second 
saggital wall and an anterior wall at one end and a pos- 



Fig.1 



teriorwall at the other end. The two implants are asym- 
metric to each other and are therefore more appropriate 
for the trans-foraminal lumbar interbody fusion. Prefer- 
ably a first implant has a first saggital wall with an outer 
surface that is curved and a second saggital wall that is 
essentially plane. 
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Description 

[0001] The invention relates to a pair of lumbar inter- 
body implants designed to be pushed laterally in the disc 
space between adjacent vertebrae for a spinal, inter- 
body fusion. 

[0002] WO 00/4431 8 (Commarmond) discloses an in- 
terbody implant being in the form of a cage. It has a top 
edge and a bottom edge to provide at least a retaining 
ridge. The cage enables posterior approach insertion in 
thespace between adjacent vertebrae and a lateral shift 
to a locking position in the intervertebral space. The re- 
taining ridge prevents the cage from slipping in a side- 
ways or lateral direction. 

[0003] US 5,607,424 (Tropiano) discloses a lumbar 
interbody cage having upper and lower surfaces that 
provide a more anatomical contact with the abutting sur- 
faces of the vertebral interspace. 
[0004] Debilitating back and leg pain is one of indus- 
trialized society's most pervasive source of infirmity. In 
spite of more and more sophisticated technology, the 
exact causes of leg and back pain are not exactly known 
for each individual. However, pain symptoms are often 
associated with the degeneration of specific structures 
in the spine, which can become painfully unstable, 
thought to cause back pain, or compress a neural struc- 
ture, which are believed to be a source of leg pain. In 
most cases, a spinal fusion is designed to decompress 
painful nerve rooL impingemenL and lo eliminate painful 
movement by fusing two or more vertebrae together in 
a controlled and aligned fashion. 
[0005] To those familiar with the art, the spine being 
is thought to be composed of many motion segments, 
each one consisting of a weight bearing disc, two adja- 
cent vertebral bodies and their respective pedicles, as 
well as the posterior facet joints, the lamina and spinous 
and transverse processes. The disc's primary role is to 
bear weight, and allow a few degrees of bending and 
rotation at each motion segment. The bilateral posterior 
facet joints have a stabilizing role, preventing dangerous 
translation of two vertebral bodies and too much rotation 
of the motion segment, which could damage neural 
structures. 

[0006] The dural sac runs adjacentto the posterior as- 
pect of the vertebral body. It contains nerves, which ex- 
tend to various parts of the body. The surrounding struc- 
tures of the vertebral column form the spinal canal and 
protect the dura from trauma and allow motion. At each 
motion segment, the spinal canal is composed of the 
posterior wall of the disc, the pedicles, the vertebral 
body and the posterior elements. It should be noted, that 
the spinal canal is quite vascular and when retracted for 
a surgical procedure, can cause excessive bleeding. At 
each motion segment, the exiting nerve roots pass out 
bilaterally, from the dura within the spinal canal, through 
corresponding neural foramen, which are formed bilat- 
erally by the pedicle, the facet joints and posterior disc. 
[0007] Degeneration of a spinal segment is marked 
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by a cascade of events, where the disc develops small 
tears, possibly resulting in a painful and nerve com- 
pressing herniations. This can be caused by any com- 
bination of age, trauma or disease. The disc gradually 
5 will collapse like a deflated tire and then bulge into the 
vertebral canal while foramen close upon the nerve 
roots, causing compression, which in some patients is 
a great source of pain felt in the legs. 
[0008] As the degenerative process advances, the 
10 facets joints and disc can create hypertrophic bone 
growths, creating bone spurs, which can further com- 
press the neural structures, and cause additional pain, 
neurological abnormalities such as partial loss of sen- 
sation or ability to move. 
is [0009] This cascade of events can occur in one or 
many motion segments of the spine, each with varying 
degrees of degeneration and presumed source of pain. 
All spines show some degrees of this process, as a per- 
son ages. Some patients find the various phases in 
20 these events to be intolerably painful and incapacitating, 
due to what can be termed neural compression and seg- 
mental instability. Yet other patients, in spite of such spi- 
nal degeneration, continue to function. Where several 
motion segments show degeneration, some segments 
25 can be the source of pain, while others not. The reasons 
for these seemingly contradictory observations are not 
entirely understood. This complicates the surgeon's 
choice of which motion segment to treat to reduce the 
patient's pain and return him to function. 
30 [0010] Certain suffering patients, and certain painfully 
degenerative spinal motion segments, can be improved 
with a procedure called a spinal fusion. The spine sur- 
geon is thus challenged to determine which motion seg- 
ment might be the source of the patient's predominate 
35 pain, andwhichpatientmightbenefitfromtheoperation. 
The surgeon's goal will be to decompress the painful 
impinging structures on the nerves and then to stabilize 
one or several motion segments, often using implants, 
including cages, which are the subject of this invention. 
40 The implants hold the operated motion segment in prop- 
er alignment so that two or more vertebral bones may 
grow together over several months, forming one contin- 
uous bone. This blocks painful motion, leaving the for- 
merly impinged nerves decompressed. Because the 
45 spine is comprised of many motion segments, like the 
links in a chain, normal motion of the spine is still pos- 
sible due the mobility of the segments above and below 
the fusion. In fact, because all human spines are settling 
as a patient ages, some without pain, it is thought a spi- 
so nal fusion is a controlled version of a natural process, in 
a manner that will avoid pain. 

[0011] There are several types of implants used to 
stabilize a motion segment for spinal fusions. Interbody 
cages are used between the vertebral bodies, to bear 
55 weight where the disc was removed, between the ver- 
tebral bodies. Such cages are most often filled with an 
osteoinductive material, in most cases the patients own 
bone, or more recently a bone substitute, which promote 
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bone cell growth through and around the cage to the 
adjacent vertebrae to become fused. Where the poste- 
riorstructures are decompressed and destabilized, cag- 
es are often associated with additional anchor and sta- 
bilizing mechanisms such as pedicle screws, laminar 
hooks, plates and rods, which together with the cages, 
serve as sort of a scaffolding that holds the vertebral 
segments in a stable alignment while bony fusion occurs 
and the vertebra grow together. At this point, the im- 
plants loose their stabilizing role, which is taken over by 
viable bone. The assembly of decompressed motion 
segment, cages and associated implant, along with an 
osteoinductive material is what practitioners of spinal fu- 
sion call a "fusion construct." 

[0012] Thus each spinal fusion has the goal to eradi- 
cate the source of pain, by stabilizing what is painfully 
mobile, and decompressing what painfully compresses 
a nerve. The surgeon achieves this by resection of the 
compressive structures, stabilizing the motion segment 
in alignment with implants, and the proper management 
of bone cell biology so that the motion segment will grow 
together over several months into onecontinuous bone. 
During the formation of healthy bone between the ver- 
tebrae of a bone segment, there is a race between the 
mechanical fatigue resistance of the implants and 
weight bearing bone. The goal is for the bone to take 
over the weight-bearing role of the construct after sev- 
eral months. If fusion does not occur, over time the im- 
plants will break and fail. After a successful fusion, and 
although implants no longer have a slabili/ing or weighl 
bearing role, spinal implants are seldom removed, as it 
felt that the additional risks of infection or additional trau- 
ma from another surgery would out weigh the possible 
benefit of removing the implant. Therefore most spinal 
implants remain in the body for the rest of the patient's 
life. 

[0013] When a spine surgeon wishes to perform a spi- 
nal fusion with implants, he has several surgical ap- 
proaches and techniques to build a fusion construct, 
each with its advantages, risks and shortcomings. From 
a general sense, the spine surgeon wishing to perform 
a spinal fusion is faced with a dilemma. On one hand to 
generously expose soft tissue and bone to allow proper 
neural decompression, and implant insertion, with prop- 
er segmental alignment and correction. On the other 
hand , to avoid excessive trauma from the approach. Ex- 
cessive dissection of a surgical approach, makes the 
procedure easier for the surgeon, but destroys viable 
tissue, leading to damage of the surrounding muscle 
groups, which the body later uses to keep the entire 
spine in dynamic equilibrium. Furthermore, decompres- 
sion of the posterior elements, in particular the facet 
joints, while relieving nerve impingement, can further 
destabilize the spinal segment to be fused, not allow the 
fusing bone graft to properly vascularize and reduce the 
probability of the vertebrae of spinal construct to grow 
together. Therefore, each of the various techniques 
available to the surgeon, represent a compromise be- 
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tween the goals of sufficient dissection and decompres- 
sion, and the need to inflict minimal trauma or instability 
on the segment to be fused. 

[0014] Interbody cages are valuable because they 

5 place an immobilizing support and fusing bone graft ma- 
terial, where most of the natural load upon the spine can 
be found, the interspace. Because the cage's role is to 
bear weight where the disc once was, it is thought that 
more disc space covered with a cage and bone graft 

10 and the better the fit between surfaces of the cage and 
vertebrae, the more stable the resulting weight bearing 
fusion construct. A stable but not too rigid construct is 
desired to allow the bone cells to recognize weight bear- 
ing, which is required for the formation of healthy bone. 

'5 Furthermore, the disc space must be filled as much as 
possible with bone cells and supporting surface of the 
cage. When the surgeon desires to place his cages from 
the posterior approach, usually because he must per- 
form decompression at the same time within the canal, 

20 he must go around the dura and avoid trauma to the 
exiting nerve roots. As a maximum of disc space must 
be filled with the bone and cage construct the question 
from the posterior approach becomes, how to provide 
bi-lateral support avoiding the neural structures. Fur- 

25 thcrmore, some patients requiring a fusion have had a 
previous failed spinal surgery, such as a removal of a 
herniated disc. This leaves scar that is difficult to dissect 
from the surrounding neural tissues without damage. 
[0015] Traditionally, spine surgeons use a bilateral, 

30 Posterior Lumbar Interbody Fusion (PLIF) technique. 
Here a portion of the lamina, and the interior of both fac- 
ets are removed, so the cages may be placed bilaterally 
into disc space, to the left and right past the dural sac, 
leaving two bilateral cages within the interspace and a 

35 stable support where the disc once was. Because cage 
passage for this bilateral construct requires the partial 
dissection of both the facet joints, it destabilizes the mo- 
tion segment. Therefore pedicle fixation is often used in 
conjunction with the PLIF procedure. This is quite sat- 

40 isfactory from a neurological and biomechanical, point 
of view. It allows full decompression of the offending pa- 
thology within the motion segment, and provides stable 
alignment and support with bilateral cages, bone graft 
in the interspace and pedicle fixation that replace the 

45 role of the resected facet joint. However this is accom- 
plished at the cost of sever dissection of the muscle 
groups of the approach, and at times, a complex and 
risky passage through scar tissue on previously operat- 
ed motion segments. These observations have lead sur- 

50 geons to search for constructs and surgical approaches 
with the same biomechanical and neurological results, 
but with less destruction to the surrounding tissue. 
[0016] The transforaminal approach and technique is 
disclosed in "Rivista die Neuroradiologia 12 (Suppl. 1): 

55 107-110, 1999" by J. Commarmond and others, and is 
thought to be an alternative with some attractive quali- 
ties. This technique allows placement of bilateral cages, 
but dissects only one side of the paraspinous muscles, 
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one facet joint as opposed to two for a PLIF procedure. 
In the case of a PLTF procedure, a surgeon must dissect 
and disrupt two sides forbi-lateral placement of the cag- 
es. This is fine when both sides require dissection for 
treatment of the neural compression, but there are cer- 
tain cases where degeneration and the resulting symp- 
toms are thought to come predominantly from one side. 
Therefore the therapeutic requirements to decompress 
a facet joint concern one side and not the other. 
[0017] Typically such patients complain of neurogenic 
pain predominantly from one side, and it is often with 
transforaminal approach that the facet joint of the spine 
can be removed only from the painful side to prepare 
placement of the cages. The healthier side is avoided 
and thus muscular, neuro and vascular tissue is pre- 
served. For revision cases, previously operated cases, 
dangerously adhering scar tissue can be avoided. Thus 
thetransforaminal procedure is unilateral in its approach 
and builds a bilateral construct described bellow. De- 
compression and tissue damage is made for reasons of 
pathology, and less the building of a stable construct. 

Transforaminal Technique 

[0018] Decompression is made from one side. The 
disc is exposed and its material is removed from one 
side. The goal at this moment is to eliminate cartilagi- 
nous tissue that will prevent formation of bone, and ex- 
pose subcondral bone with good vascular supply for the 
bone graft, and to allow space for the first and second 
cage. A pathway for a pair of dissimilar cages is created 
laterally from an entry point just bellow the resected fac- 
et joint. Again this is usually the side where the most 
nerve root compression is located, or in the case of a 
second surgery such as a herniated disc, from the side 
where no scar tissue has been formed. 
[0019] To allow insertion of the first and the second 
cage, disc space height restored using interspace 
spreaders. The far lateral cage is first pushed into the 
space. It is designed to go the furthest into the disc 
space laterally; its leading surface has a distraction and 
therefore decompression role of the contra lateral fo- 
ramen. It is pushed partway laterally with an instrument 
and surfaces are designed for a lateral distraction of the 
interspace and anchoring once in place. The second 
cage is inserted through the same incision. Its has a sur- 
face that mates with the first cage, which helps push the 
first to its far lateral position. 

[0020] The two cages are designed to help to restore 
the spine to its normal condition, that is restore disc 
space height, open the foramen to make a nerve de- 
compressing passage, and provide proper lordosis. 
This unilateral posterior approach is especially suitable 
when nerve root impingement is purely unilateral, after 
a failed vertebral operation. 



OBECTIVE 

[0021] An objective of this invention is to provide a pair 
of lumbar interbody implants which is more appropriate 
5 for the transforaminal lumbar interbody fusion tech- 
nique. 

SUMMARY OF THE INVENTION 

10 [0022] In accordance with the invention, a pair of lum- 
bar interbody implants is provided designed to be 
pushed laterally in the disc space between adjacent ver- 
tebrae for spinal, interbody fusion. 
[0023] Each implant comprises a first and a second 

*s saggital wall, an anteriorwall at one end and a posterior 
wall at the other end. The posterior wall has means to 
receive a positioning tool. The implants further comprise 
an upper surface and a bottom surface. The first and 
second saggital walls each of which has an outer sur- 

20 face and top and bottom edge. The two implants are 
asymmetric to each other. The asymmetry of the two im- 
plants does not relate to minor differences such as dif- 
ferent markers. 

[0024] Each implant according to the invention is de- 
25 signed to perform a sequence of functions during inser- 
tion into the disc space. The requirements of each step 
of the operation are different, and therefore so are the 
first and the second implant. 

[0025] According to a further embodiment of the in- 
30 vention the first implant has a rounded lateral side, 
which enters first. This helps to ease insertion and the 
implant to move laterally into disc space and restore the 
disc space height, opening a nerve root compressing 
foramina. This also can restore the balance of the spinal 
35 segment by providing lordosis of the segment. 

[0026] According to a further embodiment of the in- 
vention the second implant has rounded edges on a far 
lateral side. The near lateral side is flat with pronounced 
comers that engage in the bony end-plate when the pa- 
40 tient stands or ambulates. This feature prevents unde- 
sirable cage migration, which can prevent vasculization 
of the bone graft and exclude fusion, or displace to cre- 
ate compression on a nerve structure with its associated 
complications. 

45 [0027] According to a further embodiment of the in- 
vention, the far lateral side of the second implant is flat 
and mates with the first implant in order to push the first 
cage further laterally and to better restore the disc space 
height, which again opens the far lateral foramen and 

so therefore releases pressure on the nerve roots. It also 
provides better support under axial load when the pa- 
tient is ambulating and weight heaving. 
[0028] According to a further embodiment, at least 
one of the implants has upward struts designed to make 

55 insertion of the implant into the disc space easier and to 
prevent anterior as well as posterior migration of the in- 
serted implant. 

[0029] According to a further embodiment of the in- 
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vention at least one of the implants is shaped with the 
posterior portion that is not as high as the anterior por- 
tion providing lordosis. 

[0030] According to a further embodiment of the in- 
vention the second implant is smaller than the first im- 
plant. 

[0031] Other advantages of the present invention will 
be readily appreciated as the same becomes better un- 
derstood by reference to the following detailed descrip- 
tion when considered in connection with the accompa- 
nying drawings wherein: 

Figure 1 is a top view of a pair of implants of this 
invention, 

Figure 2 is a transverse section of vertebrae inter- 
space with both implants in situ, 

Figure 3 is a perspective view of the first implant of 
this invention, 

Figure 4 is a plane view of the implant of Figure 3, 
from the near lateral side, 

Figure 5 is another plane view of the implant of Fig- 
ure 3, as will be seen from the coronar 
view, and showing the preferred orienta- 
tion of the carbon fibers, 

Figure 6 is another plane view of the implant of Fig- 
ure 3, 

Figure 7 is a perspective view of the second implant 

of this invention 
Figure 8 is a plane view of the second implant of 

Figure 7, 

Figure 9 is another plane view of the second im- 
plant of Figure 7, 

Figure 10 is another plane view of the second im- 
plant of Figure 8, 

Figure 11 is a diagrammatic section of a vertebral 
interspace of a vertebrae column showing 
the insertion of the first implant, 

Figure 12 is a viewsimilarto Figure 11 illustrating the 
insertion of the second implant, 

Figure 13 is a view similar to Figure 11 showing the 
placement of the first implant on the coun- 
terlateral side of the disc space, 

Figure 14 is a view similarto Figure 11 showing both 
implants in situ 

Figure 1 5 a cross-section along line XV-XV of Figure 
1, 

Figure 1 6 a cross-section along line XVI-XVI of Fig- 
ure 1 , 

Figure 1 7 a cross-section along line XVII-XVI of Fig- 
ure 1 . 

[0032] In Figure 1 the reference number 3 refers to a 
first implant 1 and a second implant 2. The first implant 
1 and the second implant 2 are in the form of a cage as 
shown in Figures 3 and 7. The implants 1 and 2 have a 
hollow space 28 which is filled with bone graft material, 
not shown, that will grow out and into the bone tissue of 
the adjoining vertebrae 4. The implants 1 and 2 are pref- 



erably made of radiolucent carbon fiber reinforced pol- 
ymers or of another rigid biologically acceptable and 
preferably radiolucent material. 
[0033] The first implant 1 , as shown in Figures 1 to 7, 

5 has a first saggital wall 5 and a second saggital wall 7. 
The first saggital wall 5 has a curved outer surface 17 
and the second saggital wall 7 a surface 18 that is es- 
sentially plane. A posterior wall 9 is provided with a 
threaded hole 21 extending through the wall 9 for receiv- 

10 ing a threaded, positioning tool 38. As illustrated in Fig- 
ures, the posterior wall 9 has rounded edges 23, 24, 29 
and 42. The rounded edge 23 leads to an outer plane 
surface 1 8 of the second saggital wall 7 and the rounded 
edge 24 to an outer curved surface of the first saggital 

is wall 5. The rounded edge 29 leads to a bottom surface 
14 and the rounded edge 42 to a top surface 13. 
[0034] An anterior wall 10 is essentially parallel and 
in space to the posterior wall 9. The wall has a sharp 
edge 26 and a rounded edge 27. The sharp edge 26 

20 leads to the plane surface 18 and the rounded edge 27 
to the curved outer surface 17, as shown in Figure 5 to 7. 
[0035] Two upward strut plates 15 extend between 
the two saggital walls 5 and 7. These strut plates 15 
have sharp edges 1 5a that are in the plane of the surface 

25 1 8 and that are laterally protruding as shown in Figures 
3 and 4. Adjoining the first saggital wall 5 outer surfaces 
13a and 14a of the strut plates smoothly adjoin rounded 
edges 43 that go over the curved outer surface 1 7. 
[0036] The second implant 2 is preferably made or the 

30 same material as the first implant 1 and is also provided 
with a hollow space 28 to be filled with bone graft ma- 
terial. A first saggital wall 6 and a second saggital wall 
8 are in a spaced relationship with one another and es- 
sentially parallel to each other. The first saggital wall 6 

35 has a plane lateral surface 19 and the second saggital 
wall 8 a curved lateral surface 20. A posterior wall 11 is 
provided with a threaded opening 21 extending through 
wall 11 for receiving a threaded, positioning tool 38. As 
shown in Figures 8 and 9, the posterior wall 11 has 

40 rounded edges 33, 35, 44, 45 and 21 . The rounded edge 
33 adjoins the plane surface 19 and the rounded edge 
44 adjoins the curved surface 20. The rounded edge 35 
adjoins a top surface 46 and the rounded edge 45 a bot- 
tom surface 47. As shown in Figures 15 to 17, the sur- 

45 faces 46 and 47 of the implant 2 are parallel to each 
other. The surfaces 1 4 and 1 5 of the cage 1 are inclined 
as indicated with the dotted lines A und B (Fig. 1 7). The 
inclined surfaces 14 an 15 make the insertion of the first 
implant 1 easier. 

so [0037] An anterior wall 12 is essentially parallel to and 
in spaced relationship with the posterior wall 11 . Wall 12 
has rounded edges 34 and 37 that adjoin the plane sur- 
face 1 9, the curved surface 20, the top surface 46 or the 
bottom surface 47. The posterior wall 11 and the anterior 

55 wall 12 have rounded edges similarto edges 34 and 37. 
[0038] The method of fusing adjoining vertebrae bod- 
ies according the present invention is illustrated in Fig- 
ures 11 to 14. The method comprises clearance of the 
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intervertebral disc space and opening the neuroforamen 
on one side wherein the facet joint is resected and a 
canal C is opened. Preferably, the disc height can be 
partially restored by inserting a spreader. In Fig. 11 the 
left muscle M is not injured. 

[0039] Into the canal C a first implant 1 is introduced 
with the help of a positioning tool 38 and then pushed 
laterally. The first implant 1 has the rounded side R lat- 
eral and is designed to go thefurthest into the disc space 
laterally. It tends to restore the disc space like a wedge, 
which distracts the far lateral annulus and thus further 
opensthefarlateralforamina, decompressing the nerve 
root. 

[0040] When the first implant 1 is positioned as shown 
in Figure 12, a second implant is introduced in direction 
of arrow 40 through the same canal C with the help of 
a positioning tool 38. This second implant 2 has rounded 
edges R 2 on a far lateral side and a flat side F 2 , that 
mates with a flat side F of the first implant and pushed 
the first implant contralaterally into its final position as 
illustrated in Figure 13. The lateral force acting on the 
first implant is indicated with arrow 41 . The upward strut 
plates 16 make the insertion of the second implant 2 into 
the disc space easier, like rails, but prevent anterior and 
posterior migration of the implant in its final position. 
[0041] As already explained, the first and the second 
implants are asymmetric to each other. Especially the 
dimensions D 1 and D 2 as shown in Figure 1 are different. 
D 2 is preferably smaller. D 1 is for example 8 mm and D 2 
7 mm. Each implant 1 , 2 is designed for what it is to do 
during its part of insertion. The requirement of each step 
as shown in Figures 11 to 13 is different and therefore 
so is the implant. 

[0042] Figure 14 shows the final position of the im- 
plants 1 and 2. The implants 1 and 2 can have the flat 
sides F and F 2 in contact with one another but can also 
spread from each other. 



Claims 

1 . A pair of lumbar interbody implants designed to be 
pushed laterally in the disc space between adjacent 
vertebrae for spinal, interbody fusion wherein each 
implant comprises: 

a first and second saggital wall (5, 7; 6, 8); 

an anterior wall (10) at one end and a posterior 
wall (9, 11) at the other end; 

said posterior wall (9, 12) has means (21) to 
receive a positioning tool; 

an upper surface and a bottom surface; 

said first and second saggital walls each of 
which has an outer surface and top and bottom 



10 

edges, wherein 

the two implants are asymmetric to each other. 

5 2. A pair of claim 1 , wherein a first implant has a first 
saggital wall with an outersurfacethat is curved and 
a second saggital wall that is essentially plane. 

3. A pair of claim 1 , wherein at least one strut (1 5, 1 6) 
10 is extending between the two saggital walls. 

4. A pair of claim 2, wherein a second implant has a 
first saggital wall with an outersurfacethat is curved 
and a second saggital wall that is essentially flat. 

5. A pair of claim 3, wherein the distance between the 
outer surface of the first implant is larger than the 
distance between the two outer surfaces of the sec- 
ond implant. 

20 

6. A pair of claim 1 , wherein at least one saggital wall 
of the first cage and one saggital wall of the second 
cage has a top and a bottom edge each of which is 
rounded. 

25 

7. A pair of claim 3, wherein the flat surfaces of the 
saggital walls are mating surfaces. 

8. A pair of claim 1 , wherein the implants being in the 
30 form of cages. 

9. A pair of claim 1 , wherein a first implant, that is to 
be inserted first into the disc space, has a rounded 
lateral side, which enters first. 

35 

10. A pair of claim 1, wherein the second cage that is 
to be inserted second into the disc space has round- 
ed leading edges on a far lateral side. 

40 11. Apairofclaim 1, wherein at least one of the implants 
has upward struts designed to make insertion of the 
implants into the disc space easier, like rails, and to 
prevent anterior as well as posterior migration of in- 
serted implant. 

45 

12. Apairofclaim 1, wherein at least one of the implants 
is shaped with a posterior portion that is not as high 
as an anterior portion, providing lordosis. 

so 13. A pair of claim 1 , wherein the second implant that 
is to be inserted second into the disc space, is small- 
er than the first cage, wherein the height and the 
length of the two implants are essentially the same. 

55 14. A method of fusing together adjoining vertebrae 
bodies with a disc space therebetween, which com- 
prises clearance of the intervertebral disc space 
and opening the neuroforamen on one side wherein 
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a spinal canal is opened, inserting a first implant that 
has a rounded lateral side and is designed to go the 
furthest into the disc space laterally, introducing a 
second implant that has rounded leading edges on 
a far lateral side, with this second implant the first 5 
implant is pushed contralateral^ into its first posi- 
tion, wherein the second implant is asymmetric to 
the first implant and mates with the first implant 
pushing it further laterally. 

10 

15. The method of claim 14, wherein the second im- 
plant has a flat side mating with one lateral side of 
the first implant. 

16. The method of claim 14, wherein the second im- is 
plant has a flat side mating with the flat lateral side 

of the first implant. 

17. The method of claim 14, wherein the second cage 

is smaller than the first implant. 20 

18. The method of claim 14, wherein the first as well as 
the second implant each has a posterior side that 
is shorter than an anterior side. 

25 

19. The method of claim 14, wherein the two implants 
being in the form of a cage, each implant has a hol- 
low space which is filled with bone graft material. 
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Fig. 13 
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(57) L 'invention porte sur un implant pour la stabilisation 
rachidienne. Dans un modele privilegie, l'implant est 
decrit comme un corps cylindrique creux ayant un 
filetage externe et une serie d'ouvertures formees 
radialement sur tout lc corps et communiquant avec 
l'mterieur de ce dernier. Des bouchons, dont au moins un 
est fait d'un materiau permeable aux rayons X, sont 
prevus aux extremites avant et arriere du corps. 



(57) An implant is disclosed for use in spinal 
stabilization. In one preferred embodiment, the implant 
is described as including a hollow, cylindrical body 
having external threading and a plurality of openings 
formed radially through the body in communication with 
the body interior. End caps are provided on the leading 
and trailing ends of the body, with at least one of the end 
caps formed from a radiolucent material. 
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SPINAL IMPLANT 
ABSTRACT OF THK DISCLOSURE 
An implant is disclosed for use in spinal 
stabilization. In one preferred embodiment, the implant is 
5 described as including a hollow, cylindrical body having 
external threading and a plurality of openings formed 
radially through the body in communication with the body 
interior. End caps are provided on the leading and 
trailing ends of the body, with at least one of the end 
10 caps formed from a radiolucent material. 
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SPINAL IMPLANT 
BACKGROUND O F THE INVENTTOW 

1 . Field of the Invention 

This invention pertains a surgical procedures 
for stabilizing the spine. More particularly, this 
invention pertains to a novel implant for use in such 
a procedure . 

2. Description of the Prior Art 

Chronic low back pain is one of the most common 
and perplexing problems facing the field of 
orthopedic surgery. In addition to patient 
discomfort, chronic low back pain has severe adverse 
societal impacts including lost income, possible 
chronic dependence on drugs, alcohol and public 
relief programs. 

In many cases, low back pain can be avoided by 
preventing relative motion between spinal vertebrae 
(commonly referred to as intervertebral 
stabilization) . To abate low back pain, 
stabilization is directed to 
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stabilizing contiguous vertebrae in the lumbar region of 
the spine. 

Surgical techniques are known for use in spinal 
stabilization. Surgical techniques seek to rigidly join 
5 vertebrae which are separated by a degenerated disk. 

Ideally, the surgery effectively replaces the vertebra- 
disk-vertebra combination with a single rigid vertebra. 
Various surgical techniques have developed which attempt to 
approach or approximate this ideal . 

10 One technique known in the art is to partially 

remove a degenerated disk and to insert a bone graft into 
the void formed by the removed disk. Other techniques 
involve the use of an implant which, acting alone or in 
combination with bone fragments , replace the use of bone 

15 grafts. An example of such implant is shown in U.S. Pat. 
No. 4,501,269 to Bagby dated February 26, 1985. In Bagby, 
a large, cylindrical basket is driven into a hole formed 
between bones which are to be joined. The basket is hollow 
and is filled with bone fragments which are produced during 

20 a boring step. Bone-to-bone fusion is achieved through and 
about the basket. In Bagby, the hole for the Bagby is 
slightly smaller than the diameter of the basket. This 
structure results in the spreading of the opposing bone 
segments upon insertion of the basket. This results in 

25 • taughtness, which provides initial stabilization. Eventual 
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fusion of the opposing bone segments results from bone 
growth through the basket. 

Prostheses such as that shown in U.S. Pat. No. 
4,501,269 are promising. However, improved implant design 
5 is necessary to enhance patient safety and the probability 
of a satisfactory recovery. 

III. 

SUMMARY OF THE INVENTION 

10 According to a preferred embodiment of the present 

invention, an implant is disclosed for insertion into a 
bore formed between opposing vertebrae of an animal's 
spine. The implant includes a rigid body having, a leading 
end and a trailing end spaced apart along a longitudinal 

15 axis of the body. The body has exposed threads which are 
disposed between the leading and trailing ends. The 
threads are selected to engage vertebra material and draw 
the body along the direction of the axis upon rotation of 
the body about the axis. The body defines a chamber which 

20 is exposed through the body by a plurality of radially 
extending openings. The chamber may be filled with bone 
fragments which can fuse with the vertebra bone material 
through the openings. 

In an alternative embodiment of the invention 

25 disclosed herein, a generally oval-shaped implant is 

disclosed which is hammered into an elongated bore between 
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two opposing vertebrae. The oval -shaped implant has 
enhanced surface area contact between the vertebrae 
and provides greater integrity _ against rotational 
motion between opposing vertebrae. 

Other aspects of this invention are as follows: 

An implant for insertion into a bore formed 
between opposing vertebrae of a spine where said 
vertebrae are separated by a spacing with a disk 
material having an annulus disposed within said 
spacing, said implant comprising: 

a rigid body having a leading end and a 
trailing end spaced apart by a lcngitudinal axis 
of said body; 

said body comprising at least exposed 
threads disposed at least partially between said 
leading end and said trailing end, said threads 
selected to engage vertebra material and draw 
said v body along a direction of said axis upon 
rotation of said body about said axis; 

said body having a hollow, generally 
cylindrical shell with said threads disposed on 
an exterior surface of said shell; 

.said body having means defining a chamber 
disposed within said body and said body is 
provided with a rib disposed within said 
cylindrical shell and extending radially 
inwardly toward said longitudinal axis, said rib 
dividing said chamber into a leading end chamber 
and a trailing end chamber, and said rib 
including at least a rigid extension extending 
between and connecting diametrically opposed 
sides of said body; 

said body having means defining at least 
one opening formed through said body in 
communication with said chamber and with said 
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opening extending generally radially to said 
axis; and 

said body having a transverse dimension 
generally transverse to said longitudinal axis 
and dimensioned so as to be greater than said 
bore for said body to urge said opposing 
vertebrae apart and to stretch said annulus upon 
insertion of said body into said bore between 
said vertebrae with a portion of said body 
opposing a first of said opposing vertebrae and 
with an opposite side of said body opposing a 
second of said opposing vertebrae. 

An implant for insertion into a bore formed 
between opposing vertebrae of a spine where said 
vertebrae are separated by a spacing with a disk 
material having an annulus disposed within said 
spacing, said implant comprising: 

a rigid body having a leading end and a 
trailing end spaced apart by a longitudinal axis 
of said body; 

said body comprising at least exposed 
threads disposed at least partially between said 
leading end and said trailing end, said threads 
selected to engage vertebra material and draw 
said body along a direction of said axis upon 
rotation of said body about said axis; 

said body having a hollow, generally 
cylindrical shell with said threads disposed on 
an exterior surface of said shell; 

said body having means defining a chamber 
disposed within said body; 

said body having means defining at least 
one opening formed through said body in 
communication with said chamber and with said 
opening extending generally radially to said 
axis, said opening comprising a hole having a 

4a 
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hole axis extending generally perpendicular to a 
plane defined by said opening at an exterior 
surface of said shell, said hole formed through 
said shell with said hole disposed with said 
hole axis offset from said longitudinal axis; 
and 

said body having a transverse dimension 
generally transverse to said longitudinal axis 
and dimensioned so as to be greater than said 
bore for said body to urge said opposing 
vertebrae apart and to stretch said annulus upon 
insertion of said body into said bore between 
said vertebrae with a portion of said body 
opposing a first of said opposing vertebrae and 
with an opposite side of said body opposing a 
second of said opposing vertebrae. 

An implant for insertion into a bore formed 
between opposing vertebrae of a spine where said 
vertebrae are separated by a spacing with a disk 
material having an annulus disposed within said 
spacing, said implant comprising: 

a rigid body having a leading end and a 
trailing end spaced apart by a longitudinal axis 
of said body; 

said body comprising at least exposed 
threads disposed at least partially between said 
leading end and said trailing end, said threads 
selected to engage vertebra material and draw 
said body along a direction of said axis upon 
rotation of said body about said axis,- 

said body having a hollow, generally 
cylindrical shell with said threads disposed on 
an exterior surface of said shell; 

said body having means defining a chamber 
disposed within said body and said body is 
provided with a rib disposed within said 

4b 
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cylindrical shell and extending radially 
inwardly Coward said longitudinal axis, said rib 
including at least a rigid extension extending 
between and connecting diametrically opposed 
sides of said body; 

said body having means defining at least 
one opening formed through said body in 
communication with said chamber and with said 
opening extending generally radially to said 
axis; and 

said body having a transverse dimension 
generally transverse to said longitudinal axis 
and dimensioned so as to be greater than said 
bore for said body to urge said opposing 
vertebrae apart and to stretch said annulus upon 
insertion of said body into said bore between 
said vertebrae with a portion of said body 
opposing a first of said opposing vertebrae and 
with an opposite side of said body opposing a 
second of said opposing vertebrae; 
said rib is disposed between said leading and 
trailing ends, said implant further including a first 
flange at said leading end and a second flange at 
said trailing end, said first and second flanges 
extending radially into said chamber. 

BRIEF DESCRIPTION* OF THE DRAWINGS 

Fig. 1 is a perspective exploded of view of an 
implant according to a preferred embodiment of the 
present invention; 

Fig. 2 is a side elevation view of a body 
portion of the implant of Fig. 1; 

Fig. 2A is a side elevation view of an 
alternative embodiment of a body portion of an 
implant according to the present invention; 
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Fig. 3 is an end view taken in elevation of the 
trailing end of the body portion of Fig. 2 taken 
along line 3-3 of Fig. 2; 

Fig. 3A is the same view as Fig. 3 showing an 
alternative embodiment; 

Fig. 4 is a view taken along lines 4-4 of 
Fig. 2; 

Fig. 4a is the same view as Fig. 4 showing an 
alternative embodiment; 

Fig. 5 is a view taken along line 5-5 of Fig. 2 ; 

Fig. 6 is a view taken along lines 6-6 of 
Fig. 3,- 
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Fig. 7 is an enlarged view, taken in section, of 
the threads of the body of Fig. 2 adjacent the trailing 
end; 

Fig. 7 A is a view, taken in section, of the 
5 threads of the body portion of Fig. 2 adjacent a leading, 
end of the body; 

Fig. 8 is a side sectional view of a leading end 
cap of the implant of Fig. 1; 

Fig. 9 is an inside end elevation view of the end 
10 cap of Fig. 8 taken along line 9-9 of Fig. 8; 

Fig 10 is a side sectional view of a trailing end 
cap of the implant of Fig. 1; 

Fig. 11 is an end elevation view of the end cap of 
Fig. 10 taken along line 11-11 of Fig 10; 
15 Fig. 12 is a top plan view showing insertion of a 

single implant of Fig. 1 into an intervertebral space; 

Fig. 12A is a view taken along lines 12A-12A of 

Fig. 12; 

Fig. 13 is a top plan view showing an alternative 
20 embodiment of the present invention in place in a vertebra; 

Fig. 13A is a view taken along lines 13A-13A of 

Fig. 13; 

Fig. 14 is a perspective view of an alternative 
embodiment of the present invention showing an implant body 
25 leading end, side and top; 
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Fig. 15 is a perspective view of the body of 
Fig. 14 showing a trailing end, side and top; 

Fig. 15 is a top plan view of the embodiment of 
Figs. 14 and 15; 
5 Fig. 17 is a side sectional view taken along lines 

17-17 of Fig. 16; 

Fig. 18 is a side elevation view of a trailing end 
cap for use with the embodiment of Figs. 14 and 15; 

Fig. 19 is an end view taken in elevation of the 
10 end cap of Fig. 18; 

Fig. 20 is an elevation view a trailing end of the 
embodiment of Figs. 14 and 15; 

Fig. 21 is- an elevation view of a leading end of 
the body of the embodiment of Figs. 14 and 15; 
15 Fig. 22 is a side elevation view of the body . 

portion of Figs. 14 and 15; 

Fig. 23 is a top plan view of an assembled implant 
including body portion and end cap shown in place in a 
vertebra body; 

20 Fig. 24 is an anterior elevation view showing a 

bore drilling sequence prior to insertion of the implant as 
shown in Fig. 23; 

Fig. 25 is a view taken along lines 25-25 of 

Fig. 23; 

25 
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V. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

A. General. 

Reference is now directed to Figs. 1 and 12. 
Fig. 1 is an exploded perspective view of an implant 
according to a preferred embodiment of the present 
invention. The implant is shown generally at 10. Fig. 12 
shows the implant 10 inserted within a bore 102 formed in a 
human vertebra body 100. 

For ease of description, the implant 10 (as well 
as alternative embodiments of the invention) will be - 
described for use in a human spine. Further, dimensions, 
when given, will be preferred dimensions for use in a 

specific spinal location of a particular class of humans 

notably, the L-5 vertebra of a typical adult male. It will 
be appreciated that the present invention is intended for 
use in a wide variety of vertebra sizes and a wide variety 
of animal species. The dimensions of the implant 10 (as 
well as the dimensions of the alternative embodiments) will 
vary necessarily with the size of the vertebra in which the 
implant 10 is to be used. However, making variations to 
the dimensions and sizes in order to accommodate differing 
sizes of vertebrae will be well within the skill of the 
art. 
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B. First Preferred Embodiment . 

With reference now directed to Figs. 1-12, a first 
preferred embodiment of the present invention will now be 
5 described. Identical elements are numbered identically 
throughout . 

The implant 10 includes a body 12 (shown 
separately in Figs. 2, 3-6) having a leading end 14 and a 
trailing end 16 which are spaced apart along a longitudinal 
10 axis X-X of the body 12. The implant also includes a 
leading end cap 18 and a trailing end cap 20 (shown 
separately in Figs. 8-9 and Figs. 10-11, respectively). 

Body 12 is integrally constructed from a rigid, 
biocompatible material. While any rigid, biocompatible 
15 material (such as a ceramic) could be used, body 12 is 
preferably formed from titanium and/or its alloys. 
Titanium and/or its alloys is preferred since it is 
noncorrosive and fatigue resistent. Also, titanium is 
widely used in prosthetic devices and the material has a 
20 proven record of satisfactory performance. i, 

With best reference to Figs. 2-7 and 7A, the body 
12 includes a hollow cylindrical shell 22 of predetermined 
diameter Dj (see Fig. 3). For reasons that will be later 
described D t is selected to be about .5 inches. 
25 The shell 22 surrounds and defines an interior 

chamber 24. Chamber 24 has a diameter D 3 of preferably 
about .384 inches. 

8 
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Threads 26 and 28 are formed on the exterior 
surface of shell 22 spirally wound around shell 22 and 
integral therewith. While double threading is shown, 
single threading or multiple threading in excess of double 
5 threading could be applied. Threads 26, 28 are disposed 
and selected for the threads 26, 28 to engage the bone 
material of opposing vertebrae and draw the body 12 in the 
direction of axis X-X upon rotation of the body 12 about 
axis X-X. 

10 In a preferred embodiment, body 12 is 

self-tapping. Mainly, the threading 26, 28 (see Fig. 2) 
adjacent leading end 14 is tapered as shown by angle A t 
{which is preferably about 15°, see Fig. 2). Away from the 
tapered end 14, and adjacent the trailing end 16, the 

15 threads 26, 28 present flat, annular surfaces 30 which are 
in alignment and parallel to shell 22. Accordingly, the 
thread profile presents a generally bullet-shaped profile 
which is cylindrical along the majority of the body 12 and 
tapers inwardly toward axis X-X at the leading end 14. 

20 The tapered portion of body 12 preferably has a 

length Lj of about .198 inches. The overall length of body 
12, L 2 , is preferably about .740 inches. (See Fig. 2). 

To assist in the self -tapping, the threads 26, 28 
experience a change in profile from the leading end 14 to 

25 the trailing end 16 . At the leading end 14 , the threads 
are sharp, as shown in Fig. 7A. When the taper portion of 
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body 12 is passed, the threads 26, 28 assume a profile 
which is generally rectangular as shown in Fig. 7. For 
ease of discussion, the sharp portions of threads 26, 28 
are. numbered 26a, 28a in the drawings. . . 

5 The changing thread profiles are selected to 

assist in advancing the implant 10 into an intervertebral 
space and to a hold the implant 10 securely in place when 
fully advanced. The sharp portion of threads 26, 28 
(thread portions 26a, 28a shown in Fig. 7A) cut bone better 

10 and assist in advancing the implant 10. The generally 
rectangular thread profile (Fig. 7) has greater cross- 
sectional area and better opposes bone surfaces to hold 
the implant 10 in place. 

Preferred dimensions of the threading 26, 28 are 

15 shown in Figs. 7 and 7A with a pitch, P, (distance between 
opposing threads) equaling about .10 inch for both the 
rectangular and sharp threading of Figs. 7 and 7A. The 
bevel B u of the sharp threading (Fig. 7A) is preferably 
about 57°. The bevel, B 2 , of the rectangular thread 

20 portion (Fig. 7) is preferably about 5°, The height, H, of 
the rectangular thread is about .10 inches. This, together 
with the diameter Dj (see Fig. 3) of the shell 22 results 
in overall diameter of the body 12 being about .6 inches. 
It will be appreciated that these dimensions as well as 

25 remaining dimensions given throughout this application are 
preferred dimensions and may be varied while retaining the 
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structure and function of the present invention. The scope 
of the claims of the present invention is not intended to 
be limited by dimensions which are set forth only to : 
illustrate a preferred embodiment. . . 

5 The body 12 has a plurality of holes 32 formed 

radially through the shell 22 and threads 26, 28. The 
holes 32 provide communication between interior chamber 24 
and an exterior of the body 12. 

The holes 32 are identical and each is preferably 

10 about .125 inches in diameter. Shown best in Fig. 4, each 
of the holes 32 includes a countersunk portion 34 at the 
radially outer surface of threads 26, 28. Preferably, the 
countersunk portion 34 has a diameter of about .155 inches. 
The countersunk portion 34 creates cutting a 

15 beveled edge 33 on the rectangular threads 26, 28 in the 
location of the holes 32. This cutting edge 33 is best 
shown in Fig. 6. The cutting edges 33 chip away bone as 
the body 12 is rotated. The bone chips will migrate 
through the holes 32 into chamber 24. As will be 

20 described, it is anticipated that this chipping action will 
enhance the bone-to-bone fusion sought with the present 
invention. 

In the region of the self -tapping sharp threads 
26a, 28a (Fig. 7A) , the threads 26a, 28a are shown self- 
25 tapping in Fig. 5 to present self -tapping cutting edges 36 

11 
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set at a 90° cutting angle A 3 . The cutting edges 36 are 
shown spaced apart by an angle A 4 of about 120°. 

In the preferred embodiment as shown, holes 32 
. extend through the threads 26 and 28. An alternative 
5 embodiment would have the threads 26 and 28 spaced apart, a 
distance greater than that shown in the present drawings, 
with the holes 32 extending through the shell 22 and not 
passing through threads 26 and 28. Such a design presents 
enhanced structural integrity since the more massive 
10 threads 26 and 28 are not being broken. However, such an 
alternative design forgoes the anticipated benefits which 
may be attributed to the chipping action of the cutting 
edges 33 of the threads adjacent holes 32. 

The number of holes 32 in the body 12 as shown is 
15 twenty. This number may vary. The number is selected to 
be as many and as large as possible (to enhance bone 
fusion), while not compromising the strength of the body 
12. 

As previously indicated, the body 12 extends from 
20 a leading end 14 to a trailing end 16. Leading end 14 has 
a circular axial opening 40 formed therethrough in 
communication with chamber 24. Disposed inwardly from 
leading end 14 is an annular groove 42 (see Fig. 6) 
provided to facilitate attachment of leading end cap 18 as 
25 will be described. 
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Trailing end 16 has an inwardly projecting flange 
44. Opposing surfaces of flange 44 define a centrally 
located hexagon- shaped axial opening 46. 

When the implant 10 is in place in an 
5 intervertebral space, circular axial opening 40 and hexagon 
axial opening 46 are covered by caps 18 and 20. Shown best 
in Figs. 8 and 9, the leading end cap 18 includes a 
cylindrical hub portion 50 and an annular flange 52 
extending from hub portion 50. Also extending from hub 

10 portion 50 on the side opposite flange 52 is a tapered cap 
portion 54 which extends from a large diameter 55 and 
tapers inwardly to a smaller diameter terminal end 56. An 
angle of taper A 5 (Fig. 8) is preferably about 15° to 
correspond with the angle of taper A x (Fig. 2) of body 12. 

15 The large diameter 55 is preferably selected to equal the 
diameter of body 12 at leading end 14. Flange 52 is 
selected to be snap received into annular groove 42. So 
received, cap 18 is permanently attached to the leading end 
14 covering axial opening 40. 

20 Trailing end cover 20 (Figs. 10 and 11) includes 

an arcuate cap 58 sized to cover end 16 with a flat surface 
portion 59 of cap 20 abutting trailing end 16. Six 
flexible retaining clips 60 are provided centrally 
extending from surface 59. Clips 60 are sized to be snap 

25 received within hexagon-shaped opening 46. Accordingly, 
the cooperation of surface 59 and the barbed portion 61 of 
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clips 60 capture flange 44 to thereby hold trailing end cap 
20 securely against trailing end 16. For reasons that will 
be described, each of caps 18 and 20 are preferably formed 
from high-density polyethylene. 

5 

C. Method of Use . 

Referring to Figs. 12 and 12A, the method of use 

10 of the implant 10 will now be described. In use of the 
implant 10, a surgeon forms a bore 102 through the 
intervertebral space in a disk 114 separating two opposing 
vertebral bodies 100 and 100a. The bore 102 is sized to be 
as large as possible to remove disk material 114 and to at 

15 least partially cut into opposing surfaces of the bone of 
vertebra bodies 100, 100a. It will be appreciated that it 
is well within the skill of the art to form bores such as 
bore 102 . 

Fig. 12 and 12A show a bore 102 formed through a 
20 posterior approach through a spine. In a posterior 

approach, a surgeon approaches the vertebra through the 
back of the patient. Preferably, the axis of the bore 102 
is formed an angle with the anterior-posterior axis, A-P, 
of the vertebra body 100, 100a. As shown in the preferred 
25 surgical approach, the angle A 6 between the A-P axis and 
the bore axis is about 10°. 

It is recognized that there are limits on the 
maximum size of a bore 102 that can directly drilled in a 
vertebra body via a posterior approach. Limitations on the 
14 
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diameter of the bore 102 include location of important 
nerves and blood vessels which can be damaged by 
excessively large bore drilling operations. The maximum 
size bore that can be cut will depend on the particular 
5 location of the spine, the species of the animal, age and 
sex. A common safe maximum for an adult male spine in the 
L-5 area would be a bore diameter of about .5 inches. 

For reasons that will be described, it is 
preferred that the bore diameter will be smaller than the 

10 diameter, D w of body shell 22. Specifically, it is 

anticipated that a bore diameter of about 3 millimeters 
less than diameter D t will be preferred. With such 
structure, the body 12 spreads apart opposing vertebrae 
upon insertion. By virtue of the spreading effect, the 

15 disk annulus becomes taught, thereby providing for the 
initial stabilization between the opposing vertebrae. 
(Those skilled in the art will recognize the annulus as : 
being the fibrous outer circumferential portion of the 
disk). In the drawings, the implant is shown spreading 

20 apart the vertebrae and stretching the annulus. Eventual 
fusion of the opposing vertebrae results from bone growth 
through body 12, as will be described. 

The implant 10 is partially assembled with leading 
end cap 18 snapped onto leading end 14. With trailing end 

25 cap 20 removed, the implant 10 is partially placed within 
bore 102 with the tapered leading end 14 received within 

15 
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bore 102. An advancing tool (the tip of which is shown in 
Fig. 1) is provided having a hexagon-shaped tip 200 
complementarily sized to be received within opening 46. 
The tip 200 is inserted by the surgeon into opening 46. 
5 The surgeon then turns the tool and, hence, the body 12, in 
a clockwise direction (from the perspective of the 
surgeon) . The turning action of the body 12 causes the 
sharp threads 26a, 28a (Fig. 7A) to cut into the bone of 
the opposing vertebrae bodies 100, 100a to advance the body 

10 12 into bore 102 to the fully inserted position shown in 
Fig. 12. The rectangular threads 26, 28 (Fig. 7) retain 
the body 12 in the desired axial position relative to bore 
102. Leading end cap 18 covering axial opening 40 prevents 
disk material from migrating through axial opening 40 into 

15 chamber 24 during insertion of implant 10 as well as during 
the patient's recovery phase. 

With the implant body 12 fully inserted as shown 
in Fig. 12, the trailing end cap 18 has not yet been 
installed. Accordingly, axial opening 46 exposes chamber 

20 24 to the surgeon once the tool tip 200 is removed. With 
opening 46 still exposing chamber 24, a surgeon can. impact 
a graft medium 202 (preferably bone chips) into chamber 24 
(see Fig. 12A) . Any impacted bone chips will supplement 
bone chips that may migrate through holes 32 as a result of 

25 • the cutting action of cutting edges 33 against the vertebra 
bone surfaces. 
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With the graft medium fully applied to chamber 24, 
the surgeon snaps cap 20 into hole 46 to cover the trailing, 
end 16. Figs. 12 and 12A show such a fully assembled and 
inserted implant 10. The surgeon can then close the 
5 patient through any suitable technique. With the completed 
implant 10 installed in the manner indicated, the bone 
graft 202 within chamber 24 and openings 32 fuses together 
with the bone of the opposing vertebrae 100, 100a to 
thereby join the vertebrae 100, 100a together. 

10 As previously indicated, end caps 18, 20 are 

preferably formed from high density polyethylene. Such 
material is nonabrasive and inert, and has a slippery 
touch. This latter feature is particularly valuable for 
trailing end cap 20, which may oppose the epidural tissue. 

15 To avoid damage or irritation of the dura, the slippery, 
inert, nonabrasive polyurethane trailing end cap 20 is 
provided. Trailing end cap 20 is intended to cover axial 
opening 46 and retain the bone chips within chamber 24 
while providing a nonabrasive and nonirritating surface 

20 opposing the epidura. Also, like leading end cap 18, 

trailing end cap 20 prevents disk material from entering 
chamber 24. 

In a preferred embodiment, the end caps 18, 20 
formed of polyethylene which is radiolucent. Radiolucent 
25 material permits X-rays to pass. Accordingly, with 

radiolucent end caps 18, 20, an attending physician can 
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study the growth of bone within chamber 24 without the need 
for exploratory surgery. 

It will be appreciated that radiolucent end cap 
18, 20, while desirable in a preferred embodiment, are not 
5 necessary to the practice of the full scope of the present 
invention. For example, the leading end 14 could taper 
completely as an integral portion of the solid body 12 as 
shown in Fig. 2A. In such an embodiment, the body 12' 
assumes a more complete hollow bullet-shaped profile where 

10 the leading edge 14' includes a sharp point 15' to better, 
assist the insertion and advancement of the body 12 ' into 
the intervertebral space. . ; . , 

In Figs. 12 and 12A, the implant 10 is shown 
installed on the left side (from the patient's perspective) 

15 of the anterior-posterior axis, A-P. For a posterior 

approach as shown in Fig. 12, it is anticipated that two 
prostheses 10 will be used, with a second implant disposed 
on the right side of the anterior-posterior axis, A-P, and 
installed in a manner identical to that of implant 10 on 

20 the left side. However, for ease of illustration, the 

right side implant is not shown installed. When installed, 
such prostheses would be positioned with the right and left 
prostheses being symmetrically disposed about axis A-P. 

25 D. Alternative Design 

Figs. 3A and 4 A show an alternative. The implant 
10'" of the embodiment of Figs. 3A and 4A is identical to 
18 
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that discussed above except as to the placement of holes 
32'". For ease of understanding the comparison between 
implant 10"' and implant 10, the reader will note that 
Figs . 3A and 4A are the same view of implant -10 " ' as Figs . 
5 3 and 4 are of implant 10. 

Unlike implant 10, implant 10"' does not have 
holes 32 ' " circumf erentially spaced about body 12 " ' . 
Instead, as best shown in Fig. 4A, holes 32"' are placed 
on diametrically opposed sides of body 12 " ' . 

10 Upon insertion of the implant 10"', the surgeon 

positions the implant 10'" with holes 32"' opposing the 
bone material of the vertebra bodies 100, 100a. As a 
result, no disc material 114 may enter into chamber 24'". 
This prevents possible interference of disc material with 

15 the bone fusion process. 

To assist a surgeon, indicia markings 15'" are 
placed on flange 44"'. The markings 15'" are aligned 
with the axis of holes 32"'. The surgeon turns body 12 " ' . 
into position until markings 15'" are aligned pointing to 

20 bodies 100, 100a. So positioned, the surgeon knows the 
holes 32"' are opposing bone and not disc material. 

E. Alternative Method and Apparatus for Anterior 
Approach . " " 

25 

The foregoing description and illustration 
describe the insertion of an implant 10 through a posterior 
approach. Figs. 13 and 13A show an alternative embodiment 
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of the invention for use in an anterior approach where a 
bore 102' is formed from the front of the spine and axially 
aligned with the anterior-posterior axis, A-P. Since the 
bore 102' is formed from an anterior approach T the size 
5 restrictions of a posteriorly formed bore (namely, 

locations of nerves and blood vessels) are largely avoided. 
As a result, a large diameter bore 102' can be formed. A 
comparison of Figs. 12A and 13A show the relative increase 
of bore diameter. This increase results in an enhanced 
10 surface area of exposed vertebra bone and an increased 
amount of graft material in an implant. 

The implant 10" shown in Figs. 13 and 13A may be 
identical in proportional dimensions to that of implant 10, 
only enlarged to be received within the larger bore 102'. 
15 However, the implant 10" shown in Figs. 13 and 13A differs 
from that shown in Figs. 12 and 12A. Namely, the implant 
10" shown in Figs. 13 and 13A does not include a tapered 
leading end. Instead, the entire implant body 12" is 
cylindrical-shaped to illustrate that, while a tapered 
20 leading end is preferred, it is not necessary to practice 
the teachings of the present invention. 

F . Further Alternative Embo diments . 

25 

Figs. 15-25 illustrate yet a further embodiment of 

an implant for use in spinal stabilization. As shown in 

those figures, the implant 120 (shown assembled in Figs. 23 

and 25) includes a body portion 122 (shown in perspective 
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in Figs. 14 and 15) which is generally oval-shaped in cross 
section and formed from rigid, biocompatible material 
(preferably titanium) . The body 122 includes generally 
flat side walls 124, 126 joined by upper and lower semi- 
5 cylindrical arcuate ribs 128. Arcuate ribs 128 are spaced 
apart to define a plurality of upper and lower semi- 
circular arcuate openings 130 which provide communication 
between a hollow interior 132 of body 122 and an exterior. 
The ribs 128 define upper and lower walls of the implant 

10 120 with the walls having openings 130 therethrough. 

Body 122 extends from a leading or anterior end 
133, and a trailing or posterior end 134. Anterior end 133 
has a centrally positioned cover plate 136 which partially 
covers end 132 but leaves upper and lower semi-circular 

15 axial openings 138 exposing interior 132 through end 133.. 

Shown best in Fig. 16, body 122 is tapered at the 
leading end 133, with the side walls 124, 126 tapering 
inwardly at an angle A 7 of preferably 10° each. Also, the 
upper and lower planar of the ribs 128 are tapered inwardly 

20 as best shown in Fig. 22 at a preferred taper angles, A 8 , 
of about 3*. The edges defined by the juncture of walls 
124, 126, ribs 128 and end 133 are rounded to facilitate 
insertion of implant 120 as will be described. 

The posterior end 134 (shown in Fig. 14) has an 

25 axial opening 142 which communicates with the body interior 
132. A pair of opposing retaining ribs 146 are shown 
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partially extending from the side walls 124, 126 into 
opening 142. A posterior end cap 147 is provided with an 
arcuate, smooth cap 149 sized to cover end 134 and opening 
142. End cap 147 has retaining clips 148 selected to snap 
5 behind ribs 146 to thereby attach cap 147 against end 144. 

10 G. Method of Use of Alternative Embodiment . 

implant 120 is intended for use in a posterior 
approach with two prostheses 120 being inserted on opposite 
sides of the anterior-posterior axis of a vertebra. For 

15 ease of illustration, only one prosthetic device is shown 
inserted in Figs. 2-3-25. 

Fig. 24 shows a method for drilling the bore 154 
to receive the oval-shaped implant 120.. As shown in Fig. 
24, three circular bores 150, 151, 152 are drilled in 

20 vertical alignment in opposing vertebra bodies 100', 100a' 
and separating disk 114'. The three bores 150, 151, 152 
cooperate to form a generally oval-shaped bore 154. 

Bore 154 is sized to be slightly smaller than the 
dimensions of body 122. The surgeon inserts the tapered 

25 leading end 133 into bore 154. With any suitable hammering 
mechanism, the surgeon then impacts on the uncapped 
posterior end 134 to drive the implant 120 into the bore 
154 as shown in Figs. 23 and 25. The tapers A 7 and A 8 
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(Figs. 16 and 22) and the rounded corners on leading end 
133 assist in the insertion. 

With the implant fully inserted, the surgeon fills 
the chamber 132 with graft medium 155 {again, -preferably 
5 bone chips }, the surgeon then installs the polyethylene 
posterior cap 147 to cover posterior end 134 and provide a 
non-abrasive surface opposing the epidura. 

The implant 120 of Figs. 14-25 greatly enhances 
the depth of insertion into opposing vertebrae 100', 100a' 

10 through a posterior approach. Namely, an oval bore 154 can 
be formed having a height, H 2 (see Fig. 24) equal to about 
three times the diameter of bores 102 described in previous 
embodiments. This added depth directly into the bone 
material of the vertebra body 100', 100a' increases the 

15 surface area available for grafting to thereby enhance the 
probability of a successful graft. Also, the increased 
depth into each of the vertebra bodies provides increased • 
surface to prevent relative rotation of the opposing 
vertebrae 100', 100a' about the axis of the spine. 

20 The side walls 124, 126 of the implant do not have 

openings and, therefore prevent disk material from 
penetrating into the chamber and thereby interfering with 
the bone fusion. The implant 120 is sized for the upper 
and lower openings 133 to be located completely above and 

25 below, respectively, the disk layer 114'. Also, plate 136 
on end 133 is sized to be about the thickness of layer 114' 
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(or slightly greater) to prevent disk material from 
entering the interior 132 of implant 120. Openings 138 are 
positioned to oppose only bone of vertebra 100', 100a'. 

From the foregoing detailed description of the 
5 present invention, it has been shown how the invention has 
been attained in a preferred embodiment, including 
alternative embodiments. However, modifications and 
equivalents of these concepts are intended to be included 
within the scope of this invention . 
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE 
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS: 

l. An implant for insertion into a bore formed between 
opposing vertebrae of a spine where said vertebrae are 
separated by a spacing with a disk material having an annulus 
disposed within said spacing, said implant comprising: 

a rigid body having a leading end and a trailing end 
spaced apart by a longitudinal axis of said body; 

said body comprising at least exposed threads 
disposed at least partially between said leading end and 
said trailing end, said threads selected to engage 
vertebra material and draw said body along a direction of 
said axis upon rotation of said body about said axis; 

said body having a hollow, generally cylindrical 
shell with said threads disposed on an exterior surface 
of said shell; 

said body having means defining a chamber disposed 
within said body and said body is provided with a rib 
disposed within said cylindrical shell and extending 
radially inwardly toward said longitudinal axis, said rib 
dividing said chamber into a leading end chamber and a 
trailing end chamber, and said rib including at least a 
rigid extension extending between and connecting 
diametrically opposed sides of said body; 

said body having means defining at least one opening 
formed through said body in communication with said 
chamber and with said opening extending generally 
radially to said axis; and 

said body having a transverse dimension generally 
transverse to said longitudinal axis and dimensioned so 
as to be greater than said bore for said body to urge 
said opposing vertebrae apart and to stretch said annulus 
upon insertion of said body into said bore between said 
vertebrae with a portion of said body opposing a first of 
said opposing vertebrae and with an opposite side of said 
body opposing a second of said opposing vertebrae. 
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w 2. An implant according to Claim 1 wherein said implant 
includes means spaced away from said trailing end for 
receiving an advancing tool for advancing said implant into 
said bore . 

3 . An implant according to Claim 1 wherein said rib has a 
rib opening formed therein, said rib opening sized to receive 
a distal end of an insertion tool for insertion of said distal 
end into said rib opening and for turning said implant upon 
turning of said tool. 

4 . An implant for insertion into a bore formed between 
opposing vertebrae of a spine where said vertebrae are 
separated by a spacing with a disk material having an annulus 
disposed within said spacing, said implant comprising: 

a rigid body having a leading end and a trailing end 
spaced apart by a longitudinal axis of said body; 

said body comprising at least exposed threads 
disposed at least partially between said leading end and 
said trailing end, said threads selected to engage 
vertebra material and draw said body along a direction of 
said axis upon rotation of said body about said axis; 

said body having a hollow, generally cylindrical 
shell with said threads disposed on an exterior surface 
of said shell; 

said body having means defining a chamber disposed 
within said body; 

said body having means defining at least one opening 
formed through said body in communication with said 
chamber and with said opening extending generally 
radially to said axis, said opening comprising a hole 
having a hole axis extending generally perpendicular to a 
plane defined by said opening at an exterior surface of 
said shell, said hole formed through said shell with said 
hole disposed with said hole axis offset from said 
longitudinal axis,- and 
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said body having a transverse dimension generally 
transverse to said longitudinal axis and dimensioned so 
as to be greater than said bore for said body to urge 
said opposing vertebrae apart and to stretch said annulus 
upon insertion of said body into said bore between said 
vertebrae with a portion of said body opposing a first of 
said opposing vertebrae and with an opposite side of said 
body opposing a second of said opposing vertebrae. 

5 . An implant according to Claim 4 wherein 

said body has a plurality of walls defining a 
plurality of holes each having a hole axis extending 
generally parallel to said walls and perpendicular to a 
plane defined by said holes at an exterior surface of 
said body, said holes formed through said body in 
communication with said chamber, said holes disposed with 
said hole axes not intersecting said longitudinal axis; 

said holes have cutting edges positioned to oppose 
said vertebrae to chip bone from said vertebrae into said 
holes . 

6 . An implant for insertion into a bore formed between 
opposing vertebrae of a spine where said vertebrae are 
separated by a spacing with a disk material having an annulus 
disposed within said spacing, said implant comprising: 

a rigid body having a leading end and a trailing end 
spaced apart by a longitudinal axis of said body; 

said body comprising at least exposed threads 
disposed at least partially between said leading end and 
said trailing end, said threads selected to engage 
vertebra material and draw said body along a direction of 
said axis upon rotation of said body about said axis; 

said body having a hollow, generally cylindrical 
shell with said threads disposed on an exterior surface 
of said shell; 

said body having means defining a chamber disposed 
within said body and said body is provided with a rib 
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disposed within said cylindrical shell and extending 
radially inwardly toward said longitudinal axis, said rib 
including at least a rigid extension extending between 
and connecting diametrically opposed sides of said body; 

said body having means defining at least one opening 
formed through said body in communication with said 
chamber and with said opening extending generally 
radially to said axis; and 

said body having a transverse dimension generally 
transverse to said longitudinal axis and dimensioned so 
as to be greater than said bore for said body to urge 
said opposing vertebrae apart and to stretch said annulus 
upon insertion of said body into said bore between said 
vertebrae with a portion of said body opposing a first of 
said opposing vertebrae and with an opposite side of said 
body opposing a second of said opposing vertebrae; 
said rib is disposed between said leading and trailing ends, 
said implant further including a first flange at said leading 
end and a second flange at said trailing end, said first and 
second flanges extending radially into said chamber. 
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FIG. 4A 
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Abstract of CA2088066 
The subject matter of this invention is a spinal 
prosthesis for the replacement of one or more 
destroyed vertebrae, with two supporting plates 
which lie close to the end surfaces of adjacent 
healthy vertebrae. The supporting plates have 
spikes for providing an anchorage in these 
adjacent vertebrae and are connected by a 
spacer, the length of which can be adjusted. This 
spacer (9) is arranged off-center relative to the 
longitudinal axis of the spinal prosthesis (1), 
which is defined by the centers of the supporting 
plates (4), and has two rails (7,8) with meshing 
teeth (14) along the surfaces that face each 
other. The rails (7,8) are connected to each other 
by means of a screw (17). Between the 
supporting plates (4), a recipient site for the 
implant (32) consisting of a natural and/or 
artificial material is left open. The subject matter 
of this invention also includes a device for 
handling this spinal prosthesis, in particular for 
inserting the spinal prosthesis into the spinal 
column. 
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1. Schultergelenk-Totalendoprothese, bestehend aus einer 

am Schulterblatt befestigten Pfanne, einem am Oberarmknochen 
befestigten, in der Pfanne ruhenden Kugelkopf und einem den 
Kugelkopf umfassenden, an der Pfanne befestigten Haltering, 
dadurch gekennzeichnet , daB der Haltering 
(4 J liber einen VerschluB nach Art eines Bajonettverschlusses 
(8,9) rait der Pfanne (1) verbunden ist. 

2. Schultergelenk-Totalendoprothese nach Anspruch 1, dadurch 
gekennzeichnet, da8 der Haltering (4) - vor- 
zugsweise vier - nach auBen ragende Seg»«itnasen (8) vmd die 
Pfanne (1) nach innen ragende Segmentnasen (9) besitzt. 
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3. Schultergelenk-Totaiendoprothese nach Anspruch 2, da- 
durch gekennzeichnet , daB die Segraentnasen 
19 j der Pfanne (1 ) , vorzugsweise nach auBen abgeschragt, 
an einem den Haltering (4) im zusammengefUgten Zustand um- 
gebenden Rand (12) sitzen. 

4. Schultergelenk-Totaiendcprothese nach Anspruch 2 oder 
3, dadurch g e k e n n z e i c h n e t , daB die Anlage- 
flachen der Segmentnasen (d.9. in einer Ebene liegen. 

3. 5c hult erge 1 enk - 1 at a 1 endopr o the s e nach einem oder 
mehreren der Anspruche 2 - dadurch gekenn- 
zeichnet, da;; die Segmentnasen (9) der Pfanne 
(" } las zusammenges-rtzten Z v. stand an der au3eren Mantel - 
flache des Haltering-.-: (4; Spiel ar.iiegen. 

6. Scr.ultergelenk - : ot ? lenc-.-pr-j z):s sc- .u-~ ch einem oder mehreren 
der Ar.sprliche 2 - . dadurch c e n n z e i c h n e t , 
dad die den Anlagsfld :,ner: regf; 
Seermentnasen (6; des H altering 

Pfanne (1 j zugevandten Stirnflache des Halteringes (4) 

liegen. 



liegenden Flachen der 
) in der Ebene der der 



7, Schultergeleni: - To : ?. lend cprc these nach einem oder mehreren 
der Anspruche 2 - 6, :-adurch gekennzeichnet , 
dad die Abstande in peripherischer Richtung zwischen den 
Segmentnasen (8,9/ gift ich der Lange der Segmentnasen (8,9) 
in peripherischer Richtung plus Spiel sind, wobei vorzugs- 
weise die beim Einsetzen des Halteringes (4) zuerst anein- 
ander vorbeilauf enden Kant en (20) der Nasen (8,9) abge- 
schragt sind. 

8. Scnultergelenk-Totaiendoprothese nach einem oder mehreren 
der Anspruche 1-7, dadurch gekennzeichnet , 
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daB Elemente (5,11) vorgesehen sind, welche den Haltering 
(4) in der verriegelten Lage vorzugsweise 15sbar halten. 

9. Schultergelenk-Totalendoprothese nach Anspruch 8, da- 
durch gekennzeichnet, daB sich zwischen 
Haltering (4) und Pfanne (1) ein Flachring (5) mit min- 
destens einem radial abragenden Steg (11), vorzugsweise 
zwei diametral einander gegeniiberliegenden Stegen, bef in- 
det und dafl sich in dem Haltering (4) und in der Pfanne 

(I) Ausnehmungen (13,14) befinden, in die der (die) Stege) 

(II) zvecks Verriegelung des Halteringes (4) gegenuber der 
Pfanne (1) greifen. 

10. Schultergelenk-Totalendoprothese nach Anspruch 9, da- 
durch gekennzeichnet , dafl die Ausnehmungen 
Nuten (13,14) sind. 

11. Schultergelenk-Totalendopro these nach Anspruch 9 oder 

10, dadurch gekennzeichnet , daB sich die 
Ausnehmungen (13,14) in der Mitte zwischen den Segment- 
nasen (8,9) befinden. 

12. Schultergelenk-Totalendoprothese nach Anspruch 10 und 

1 1 , dadurch gekennzeichnet , daB in dem 
Rand (12) der Pfanne (1) mindestens eine senkrecht zu sei- 
ner Stirnflache einspringende Nut (13) vorgesehen ist. 

13. Schultergelenk-Totalendoprothese nach Anspruch 10 und 
1 1 , dadurch gekennzeichnet , dafl in der 
Mantelflache des Ringes (4) mindestens eine Nut (14) vor- 
gesehen ist. 

14. Schultergelenk-Totalendoprothese nach einem oder mehreren 
der Anspriiche 9-13, dadurch gekennzeichnet , 
dafl der (die) Steg(e) (11) federnd ausgebildet ist (sind). 

909820/0221 
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15. Schultergelenk-Totalendoprothese nach Anspruch 14, 
dadurch gekennzeichnet , daB der (die) 
Steg(e) (11) bleibend nachverformbar ist (sind). 

16. Schultergelenk-Totalendoprotjjese nach Anspruch 9, 
dadurch gekennzeichnet , daB der (die) 
Steg(e) (11) gekrbpft ist (sind). 

17. Schultergelenk-Totalendoprothese nach einem oder 
mehreren der Anspriiche 9-16, dadurch gekenn- 
zeichnet , dafi der Haltering (4) gegen einen 
Federwiderstand, ausgeubt durch die Stege (11), auf den 
Grund der Pfanne (1) druckbar ist. 

18. Schultergelenk-Totalendoprothese nach einem oder 
mehreren der Anspriiche 9 - 16, dadurch gekenn- 
zeichnet , daB der Flachring (5) an dem Halte- 
ring (4) befestigt ist. 

19. Schultergelenk-Totalendoprothese nach einem oder 
mehreren der Anspriiche 1 - 18, dadurch gekenn- 
zeichnet , daB der Mittelpunkt (16) des Kugel- 
kopfes (2) im zusammengefugten Zustand innerhalb der 
den Kugelkopf (2) aufnehmenden Ausnehmung des Halte- 
ringes (4,7) liegt. 

20. Schultergelenk-Totalendoprothese nach einem oder 
mehreren der Anspriiche 1 - 19, dadurch gekenn- 
zeichnet , daB der der Pfanne (1) abgewandte 
Randbereich (15) des Ringes (4) den Verkippungswinkel 
des von dem Kugelkopf (2) abragenden Schaftes (3) be- 
grenzt und daB dieser Verkippungswinkel groBer als 75° 
ist. 

- 5 - 
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21. Schultergelenk-Totalendoprothese nach Anspruch 20, 
dadurch gekennzeichnet, dafl dieser Rand- 
bereich (15) so weit vom Zentrum (16) der Prothese ent- 
fernt ist, daS bei Anlage des Schaftes (3) an diesem 
Randbereich (15) ein vertretbares Hebelverhaltnis ge- 
geben ist. 

22. Schultergelenk-Totalendoprothese nach Anspruch 20 
oder 21 , dadurch gekennzeichnet , daB der 
im ubrigen abgeflachte Schaft (3) in dem Bereich, der 
sich an den Randbereich (15) anlegt, rund ist. 

23. Schultergelenk-Totalendoprothese nach einem oder 
mehreren der Anspruche 1-22, dadurch gekenn- 
zeichnet , dafl der Schaft (3) im Abstand von 
dem Kugelkopf (2) abgewinkelt ist, wobei der Winkel 
parallel zu den Abflachungen des Schaftes (3) liegt. 

24. Schultergelenk-Totalendoprothese nach einem oder 
mehreren der Anspruche 1-23, dadurch gekenn- 
zeichnet , dafl der Schaft (3) im Bereich seines 
einzuzementierenden Teils leicht konisch und glatt ist. 

25. Schultergelenk-Totalendoprothese nach einem oder 
mehreren der Anspruche 1-24, dadurch gekenn- 
zeichnet, dafl bei ansteigenden Biegekraften 
der Schaft (3) seine Form verandert, bevor das Gelenk 
zerstort wird. 

26. Schultergelenk-Totalendoprothese nach einem oder 
mehreren der Anspruche 1-25, dadurch gekenn- 
zeichnet, dafl die Pfaane (1) auflen Marken (19) 
aufweist, auf die beim Zusammenstecken die Stege (11) 
ausgerichtet werden. 
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MECRON Medizinische Produkte GmbH. 1191/17.080 DE 

"Schultergelenk-Totalendoprothese" 

Die Erfindung bezieht sich auf eine Schultergelenk-Total- 
endoprothese, bestehend aus einer am Schulterblatt be- 
festigten Pfanne, einem am Oberarmknochen befestigten, 
in der Pfanne ruhenden Kugelkopf und einem den Kugelkopf 
umfassenden, an der Pfanne befestigten Haltering. 

Der Erfindung liegt die Aufgabe zugrunde, eine einfach 
montierbare, haltbare Prothese dieser Art zu schaffen. 

Diese Aufgabe wird erf indungsgemaG dadurch gelost, dafi 

der Haltering uber einen Verschlufi nach Art eines Bajonett- 

verschlusses mit der Pfanne verbunden ist. 

Eine solche Prothese kann notfalls auch wieder demontiert 
werden. 

Weitere Einzelheiten der Erfindung ergeben sich aus der 
Zeichnung. Darin zeigen: 

Fig. 1 einen Schnitt durch eine Schultergelenk-Totalendo- 
prothese; 

Fig. 2 in verkleinertem Maflstab eine Einzelheit derselben, 
namlich den Ring im Schnitt; 

Fig. 3 eine Draufsicht auf den Ring; 

Fig. 4 in verkleinertem MaBstab eine Einzelheit der in Fig.1 
dargestellten Endoprothese, namlich die Pfanne im 
Schnitt; 
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Fig. 5 eine Draufsicht auf die Pfanne; 

Fig. 6 in verkleinertem Maflstab eine Ansicht des Schaftes 
und 

Fig. 7 eine Draufsicht dazu. 

Die Prothese besteht aus einer am Schulterblatt befestig- 
ten Pfanne 1, einem Kugelkopf 2, der Uber einen Schaft 3 
am Oberarm befestigt ist, einem Haltering 4 und einem 
Federring 5. Pfanne 1 und Haltering 4 besitzen Gleit- 
schalen 6 und 7 aus Polyathylen und werden Uber Segment- 
nasen 8 und 9 zusammengehalten. 

Beim Zusammenbau wird der Haltering 4 in die Pfanne 1 
geschoben, wobei seine Segmentnasen 8 zunachst zwischen 
den Segmentnasen 9 vorbeigefUhrt werden, bis der Halte- 
ring 4 auf dem Grund 10 der Pfanne 1 aufsitzt. Dann wird 
der Haltering U gedreht, bis die Segmentnasen 8 hinter 
den Segmentnasen 9 liegen. Der Federring 5 besitzt zwei 
oder vier Stege 11, die gekriSpft sind und beim Zusammen- 
drehen Uber den Rand 12 der Pfanne 1 gleiten, bis sie 
in Nuten 13 einrasten und dadurch den Haltering 4, in 
dessen Nuten 14 die Mittelteile 15 der Stege 11 ruhen, 
gegeniiber der Pfanne 1 arretieren. 

Bei einer eventuell notwendig werdenden Demontage werden 
die Stege 11 entsprechend angehoben. 

Der im Ubrigen abgeflachte Schaft 3 ist in dem Bereich, 
in dem er dem Haltering 4 anliegt, rund. Der gr56te Ver- 
kippungswinkel des Schaftes ist somit nach alien Richtun- 
gen hin der gleiche. 

Der Mittelpunkt 16 des Kugelkopf es sitzt auBerhalb der 
Pfanne 1. Auf diese Weise wird erreicht, daB die Segment- 
909820/0221 
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nasen 9 h5her und damit stabiler sein konnen als dann, 
wenn der Mittelpunkt 16 tiefer (in bezug auf Fig. 1) 
lage. 

Die Nasen 9 sind nach auflen abgeschragt, dies deshalb, 
damit die Stege 11 einen vertretbaren Hebelarm zwischen 
dem Knickpvtnkt 17 und dem Auflagepunkt 18 besitzen. 

Die Nuten 13 vind 14 liegen in der Mitte zwischen den 
Segmentnasen. Dadurch wird erreicht, daB der Haltering 
4 rechts wie links herum in seine Sollstellung gedreht 
werden kann. 

Der Verkippungswinkel des Schaftes 3 betragt mindestens 
75° nach alien Seiten. Die Forderung, einen moglichst 
groflen Verkippungswinkel vorzusehen, erfiillt das erfin- 
dungsgemSsse Gelenk somit. 
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Fatentanspruche 

1. Distanzstiick fiir den prothetischen Wirbelkorperersatz, 
dadurch gekennzeichnet, daB es aus zwei in Langsrichtung 
aneinander beweglich gefiihrten, je _ein Stiitzende (3, 4-) 
bildenden, ra.it zusammenwirkenden Rasteinrichtungen (9, 
10) versehenen Teilen (1, 2) besteht. 

2. Distanzstiick nach Anspruch 1, dadurch gekennzeichnet, daB 
die beiden Teile- (1, 2) teleskopisch ausgebildet sind. 

3. Distanzstiick nach Anspruch 2, dadurch gekennzeichnet, daB 
die die Teleskopfiihrung bildenden Stange (6) und Bohrung 
(7) eine mit Spiel passende, ovale Querschnittsgestalt ha- 
ben, so daB sie bei iibereinstimmender Lage ihrer langeren 
Querachsen (8) in Langsrichtung ineinander verschiebbar 
sind, und daB die Stange (6) in ihrem zentrumsf ernen Quer- 

■ schnittsbereich (9) und der die Bohrung (7) bildende Teil 
(5) in seinem zentrumsnaheren Querschnittsbereich (10) mit 
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a 

zusammenwirkenden Vorsprungen und Ausnehmungen versehen 
sind, die durch eine relative Drehung der Teile (1, 2) 
in Rasteingriff iiberfuhrbar sind. 

4-. Distanzstiick nach Anspruch 3, dadurch gekennzeichnet , 
daB die zusammenwirkenden Ausnehmungen und Vorspriinge 
als Gewindegange (9, 10) ausgebildet sind. 

5. Werkzeug zum Einsetzen und Distrahieren des Distanzstiicks 
nach einem der Anspruche 3 his 4, dadurch gekennzeichnet, 
daB ein Zangenschenkel zur unverdrehbaren Verbindung mit 
einem (2) der beiden Teile und der andere Zangenschenkel 
zur drehbaren Verbindung mit dem anderen (1) der beiden 
Teile ausgebildet ist. 

6. Werkzeug nach Anspruch 5, dadurch gekennzeichnet, daB 
es eine Rasteinrichtung (22) zum Pesthalten seiner 
Spreizstellung aufweist? 

7. Werkzeug nach Anspruch 6, dadurch gekennzeichnet, daB 
die Raststellungen des Werkzeugs den moglichen Arretie- 
rungsstellungen des Distanzstiicks entsprechen. 
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Beschreibunp; 

Die Erfindung bezieht sich auf Distanzstiick fur den prothe- 
tischen Wirbelkorperersatz. Sie bezieht sich ferner auf ein 
Werkzeug zum Einsetzen und Distrahieren, dieses Distanz- 
stiicks. 

Es ist bekannt, einen Wirbelkorper durch einen Metall- 
stift zu ersetzen, der mit Knochenzement ummantelt wird, 
welcher nach der Gestalt des zu ersetzenden Wirbelkb'rpers 
modelliert werden kann. Das Auffinden und gegebenenfalls 
Anpassen sowie das Einsetzen eines Stifts unveranderlicher 
Lange ist jedoch zeitraubend. Es ist nicht immer moglich, 
das Distanzstiick wahrend der Aushartezeit des Knochenze- 
mentes zu implantieren. Dies ist aber die Voraussetzung 
fur einen guten Verbund zwischen dem metallischen Implan- 
tat, dem Knochenzement und dem Knochen. 

Der Erfindung liegt daher die Aufgabe zugrunde, ein Distanz- 
stiick und ein Werkzeug zur Implantation desselben zu schaf- 
fen, das eine optimale Einpassung innerhalb weniger Sekun- 
den gestattet. 

Die erfindungsgemaBe Losung besteht darin, daB das Distanz- 
stiick aus zwei in Langsrichtung aneinander beweglich gefiihr- 
ten, mit zusammenwirkenden Rasteinrichtungen versehenen Te±'~ 
len besteht, yon denen jeder ein Stiitzende zum Zusammen- 
wirken mit einem benachbarten Wirbelkorper aufweist. 

Das erfindungsgemaBe Distanzstiick kann im zusammengescho- 
benen Zustand und daher sehr leicht an den Bestimmungsort 
gebracht werden und dann zur jeweils gewttnschten Lange dis- 
trahiert werden.- Diese Vorgange konnen sich sehr rasch ab- 
spielen, insbesondere innerhalb der Aushartezeit von Kno- 
chenzement, so daB ein guter Verbund erreicht werden 
kann. 

13©©S2/I035« 
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Die gegenseitige Eiihrung der beiden Telle des Distanz- 
stiicks 1st zweckmaBigerweise teleskopisch ausgebildet. 
Nach einem besonderen Merkmal 1st vorgesehen, daB die 
an dem einen Teil vorgesehene Stange und die an dem an- 
deren Teil vorgesehene Bohrung der Teleskopfiihrung eine 
mit Spiel passende, ovale Querschnittsgestalt haben, so 
daB sie bei iibereinstimmender Lage ihrer langeren Quer- 
achsen in Langsrichtung ineinander verschiebbar sind; 
dabei ist ferner vorgesehen, daB die Stange in ihrem zen- 
trumsf erneren Querschnittsberexch und der die Bohrung 
bildende Teil in seinem zentrumsnaheren Querschnittsbe- 
reich mit zusammenwirkenden Vorspriingen bzw. Ausnehmun- 
gen versehen sind, die durch eine relative Drehung der 
Teile in Rasteingriff iiberfuhrbar sind. Zunachst befin- 
den sich die beiden Teile in derjenigen Stellung, in wel- 
cher sie in Langsrichtung gegeneinander verschiebbar sind. 
Sobald sie auf die vorgesehene Lange ausgezogen sind, 
werden sie in dieser Langeneinstellung arretiert, indem 
sie relativ zueinander um 90° verdreht werden. Die zusam- 
menwirkenden Vorsprunge und Ausnehmungen sind zweckmaBi- 
gerweise als Gewindegange ausgefiihrt, weil sie sich so 
am leichtesten herstellen lassen. 

Ein Werkzeug zum Einsetzen und Distrahieren der Bistanz- 
stiicke zeichnet sich. nach der Erf indung dadurch aus , daB 
ein Zangenschenkel zur unverdrehbaren Verbindung mit einem 
der beiden Teile und der andere Zangenschenkel zur dreh- 
baren Verbindung mit dem anderen der beiden Teile ausge- 
bildet ist. Dies ermoglicht es, da3 der eine der beiden 
Teile zwecks Arretierung gedreht wird, solange das Distanz- 
stiick von der Zange noch gehalten wird, wobei der andere 
Teil des Distanzstucks durch das Zusammenwirken mit der Zan- 
ge so f estgehalten wird, 'daB er sich nicht gleichfails drehen 
kann. 
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Damit das Distanzstiick in der gewiinschten Langeneinstel- 
lung festgehalten wird, ohne daB es standigen Kraftaux- 
wandes bedarf , ist das Werkzeug zweckmaBigerweise eben- 
falls mit einer Rasteinrichtung ausgeriistet. 

Wenn die Vorspriinge und Ausnehmungen zur Arretierung des 
Distanzstucks so ausgeDildet sind, daB sie sich jeweils 
nur in bestimmten Langeneinstellungen des Distanzstiicks 
durch Verdrehung in Eingriff bringen lassen, ist die Rast- 
einrichtung des Werkzeugs zweckmaBigerweise so ausgebil- 
det, daB jeweils gerade in denjenigen Langeneinstellungen ' 
des Distanzstucks einrastet, in denen dieses durch Verdre- 
hung arretierbar ist. 

Die Erfindung wird im folgenden naher unter Bezugnahme auf 
die Zeichnung erlautert, die ein vorteilhaftes Ausfiihrungs- 
beispiel veranschaulicht. Darin zeigen: 

Figur 1 eine perspektivische Gesamtansicht des Distanzstucks 
mit den Betatigungswerkzeugen in perspektivischer Ansicht; 
Figur 2 und 3 eine Endansicht und eine Seitenansxcht des 
einenTeils des Distanzstucks; 

Figur 4 und 5 eine Endansicht und eine Seitenansicht des 
anderen Tells des Distanzstucks und 

Eigur 6 ein Werkzeug zum Einsetzen und Distrahieren des 
Distanzstucks . 

Das Distanzstiick besteht aus den Teilen 1 und 2, von denen 
jeder ein Stiitzende bildet, das aus einem Teller 3 und einem 
Vorsprung 4- besteht, wobei alle diese Telle konzentrisch 
und koaxial zueinander angeordnet sind. 

Der Abschnitt 5 des Teils 1 und der Abschnitt 6 des Teils 
2 bilden gemeinsam eine teleskopische Fiihrung, wobei' der 
Abschnitt 5 eine Hiilse mit einer Fiihrungsbohrung darstellt, 
wahrend der Abschnitt 6 eine in dieser Bohrung verschieb- 
bare Stange ist. Sowohl die Bohrung 7 in der Hiilse 5 als 
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auch .die Stange 6 haben, wie man am besten in Fig. 2 und 
4 sieht, ovale Querschnittsgestalt und bilden eine Pas- 
sung, die ein leichtes Verschieben der Stange 6 in der 
Bohrung 7 gestattet, wenn die langeren Querachsen 8 iiber- 
einstimmen. Die Stange 1st in ihrem zentrumsf erneren 
Querschnittsbereich mit Gewindegangen 9 versehen, wah- 
rend entsprechende Gewindegange in der Bohrung 7 in deren 
zentrumsnaheren Bereich bei 10 vorgesehen sind. Wenn man 
die mit iibereinstimmenden Querachsen 8 ineinanderlie gen- 
den Telle 5 und 6 gegeneinander um 90° verdreht, so da£ 
die Achsen' 8 nunmehr senkrecht zueinander stehen, greifen 
die Gewindegange 9 cLer Stange 6 in die Gewindegange 10 
der Bohrung 7 ein, und arretieren die beiden Telle daher 
in Langsrichtung. 

Zur Festlegung der beiden Achsrichtungen ist konzentrisch 
innerhalb der Bohrung 7 ein Stift 11 vorgesehen, der in 
Langsrichtung einen Viertelausschnitt 12 zeigt. Die Stange 
6 enthalt eine Mittelbohrung 1?, deren Durchmesser mindestens 
so groB ist wie derjenige des Stifts 11 und weist einen 
von der Bohrungswand nach innen ragenden Anschlagstif t 14 
auf . Dieser greift, wenn die Stange 6 in die Bohrung 7 
eingeschoben ist, in den Viertelausschnitt 12 des Stifts 

11 ein. Im Zusammenwirken des Anschlagstifts 14 mit dem 
Viertelausschnitt 12 werden zwei Endlagen fur die Drehbe- 
wegung definiert, wobei in der einen Endlage die beiden 
Querachsen 8 Ubereinstimmen, wahrend sie in der anderen 
Endlage senkrecht zueinander stehen. Die erstgenannte End- 
lage ist diejenige Stellung, in welche die beiden Telle 
des Distanzstucks frei gegeneinander in Langsrichtung ver- 
schiebbar sind, wahrend die andere Endlage die Arretierungs- 
stellung darstellt. Der Anschlagstif t 14 ist nahe dem offe- 
nen Ende der Bohrung "13 angeordnet und der Stift 11 in der 
Bohrung 7 bat im wesentlichen diese^be Lange wie die se Boh- 
rung, so dafi der Anschlagstif t 14 und der Viertelausschnitt 

12 des Stifts 11 in jeder denkbaren Langseinstellung der 
beiden Telle 1 und 2 zusammenwirken. 
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Es kann eine Arret ierschraube 15 vorgesehen sein, (Fig. 3), 
die nach der Verdrehung der beiden Teile 1 und 2 in die 
Arretierungsstellung angezogen wird, um eine zufallige Ent- 
arretierung zu verhindern. Sobald das Distanzstiick in Kno- 
chenzement eingebettet ist, ist eine losende Relativbe- 
wegung ausgeschlossen. 

Der Teil 2 des Distanzstiicks enthalt nahe dem Teller 3 
eine Querbohrung 16, und Teil 1 ist mit einem Schliissel- 
sechskant 1? versehen. Das Distanzstiick kann daher rait 
den in Fig. 1 rechts angedeuteten Werkzeugteilen zusammen- 
wirken. Ein Bolzen 18 und eine Gabel 19 befinden sich an 
den Enden einer in Fig. 6 veranschaulichten Zange, die in 
Fig. 1 durch den strichpunktierten Pfeil 20 symbolisiert 
ist. Der Bolzen 18 paBt in die Bohrung 16 des Teils 2 des 
Distanzstiicks, wahrend die Gabel 19 um den Abschnitt 5 
unter den Teller 3 des Teils 1 des Distanzstiicks fassen 
kann. Somit kann"- man mit der in Fig. 6 gezeichneten Zange 
das Distanzstiick in Pfeilrichtung 20 auseinanderziehen. 
Wenn es die gewiinschte Lange erreicht hat, wird der Gabel- 
schliissel 21 dazu benutzt, mittels der Schliisself lachen 17 
den Teil 1 des Distanzstiicks um 90° zu drehen, wahrend' 
der Teil 2 durch das Zusammenwirken des Bolzens 18 mit 
der Bohrung 16 unverdrehbar- festgehalten wird. 

Eine Verdrehung der beiden Teile des Distanzstiicks ist nur 
dann moglich, wenn die Gewindegange des einen Teils den 
Gewindenuten des anderen Teils in Umfangsrichtung gegen- 
iiberstehen. Damit diese Stellungen leicht gsfunden werden _ 
konnen, kann die Rasteinrichtung 22 der Zange so ausgebil- 
det sein, daB in jeweils denjenigen Spr e i zs t e llungen eine ' 
Raststellung hat, in welchen die soeben genannten Bedin^un- 
g en fur die Yerdrehbarkeit des Distanzstiicks erf ti lit sind. 

Das Einsatzgebiet des Distanzstiicks ist die Brust- und 
Lendenwirbelsaule . Die Indikation fur einen Wirbelkorper- 
ersatz ist beispielsweise bei tumorosen- Wirbelkorperdestini! 
tionen gegeben. Der Vorteil des Systems ist darin zu sshen, 
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daB eine rasche Implantation und Distraktion moglich ist, 
was insbesondere bei zusatzlicher Verwendung von Knochen- 
zement von groBer Bedeutung ist. 

Beispiel: 

Eine Hypernephro-n-Metastase im 4. BWK fuhrte zu einem be- 
ginnenden Querschnitt. Nach rechtsseitiger Thorakotomie 
und Resektion einer Rippe erfolgte nach Unterbindung der 
V. azygos die turf liigelartige Eroffnung der Pleura und 
die Ausraumung der Wirbelmetastase unter Mitnahme der pro- 
ximalen und distalen Zwischenwirbelscheibe. AnschlieBend 
wurde in den 3. und 5. Wirbelkorper zentral mit einem gebo- 
genen scharfen Loffel je ein Loch prapariert und das Telsskop- 
Distanzstiick mit der Haltezange probeweise so eingesetzt, 
daB die Vorsprunge der Stutzenden in diese Locher eingrif- 
fen. Unter Bildwandler erfolgte nun die Kontrolle der Lage 
des Distanzstuckes im Verhaltnis zu den angrenzenden Wir- 
belkorpern. Bei gutem Implantatsitz wurde dann eine Schicht 
Sorbacel als Warmeschutz cum Riickemnark hin eingebracht- 
AnschlieBend wurde der Knochenzement in das proximal- und 
distale Wirbelkorperloch eingebracht. Das Distanzstiick wur- 
de vor der Zementaushartung eingebracht und distrahiert, 
so daS sich die Zapfen der Stuusencen gut in den Yfirtal- 
kSrpern verankerten. SchlieBlich wurde der iibrige Knochen- 
zement eingebracht und der Wirbelkorper modelliert, 

Es ist nicht in alien Fallen erf orderlich, Knochenzement zu 
verwenden. Bei Tumoren mit langsamerem Wachstum bestsht die 
Moglichkeit, antologes Knochenmaterial :anstelle von Knochen- 
zement einzusetzen. 
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) Zwischen zwei Knochen einsetzbares Stutzelement 



l zwei Knochen einsetzbares Stutzelement 
besteht aus einer auderen Hulse und einem darin einsetzba- 
ren mit einem Fluid gefiillten Balg, der im eingesetzten und 
gefullten Zustand uber beide Stirnseiten der Hulse hinaus- 
ragt. Ein derartiges Stutzelement ist einfach aufgebaut und 
schmiegt sich gut an unebene Flachen an. 
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Beschreibung 

Die Erfindung betrifft ein zwischen zwei Knochen 
einsetzbares Stiitzelement. 

Der Erfindung liegt die Aufgabe zugrunde, ein derar- 5 
tiges Stiitzelement zu schaffen, das einfach aufgebaut ist 
und gut an unebenen Flachen anliegt. ErfindungsgemaB 
wird diese Aufgabe durch Anwendung der MaBnahmen 
des Kennzeichens des Anspruchs 1 gelost. 

Da sich das erfindungsgemaBe Stiitzelement an die 10 
festen Flachen der Knochen anschmiegt, tritt an diesen 
Stellen keine Reibung auf, die zu Schmerzen fuhren 

Zwei Ausfuhrungsbeispiele der Erfindung sind an- 
hand der Zeichnung beschrieben. Es zeigt, jeweils in 15 
einer Ansicht 

Fig. 1 die Hiilse eines ersten Ausfuhrungsbeispieles, 

Fig. 2 den darin einsetzbaren Balg, 

Fig. 3 die Htilse eines zweiten Ausfuhrungsbeispieles 
und 20 

Fig. 4 den darin einsetzbaren Balg. 

Das Ausfuhrungsbeispiel gemaB Fig. 1 und 2 weist 
eine Hiilse 1 mit einem in Langsrichtung verlaufenden 
Schlitz 2 auf. Die Hiilse besteht aus einem korperver- 
traglichen, federnden Material, beispielsweise Metall 25 
oder Kunststoff. Zum Einsatz in die Hiilse 1 ist ein Balg 3 
mit vorgesehen. Dieser weist einen in Langsrichtung 
verlaufenden Schlitz 4 sowie eine zentrale Durchtritts- 
offnung 8 auf. Der Balg 3 besteht aus einer vorgeform- 
ten, der Innenform der Hiilse 1 angepaBten Hiille 5, aus 30 
einem flexiben, unelastischen Material, beispielsweise 
einer Kunststoffolie, und ist mit einem Fluid 6, vorzugs- 
weise einer Fliissigkeit, beispielsweise einer physiologi- 
schen Kochsalzlosung oder einem Siliconol, gefullt. 

Die axiale Lange a des Balges 3 ist etwas groBer 35 
gewahlt als die axiale Lange b der Hiilse 1, so daB der 
Balg 3 nach Einsatz in die Hiilse 1 iiber deren beide 
Stirnseiten 7 etwas hinausragt. 

Das erfindungsgemaBe Stutzelement kann anstelle ei- 
nes Wirbelknochens eingesetzt werden. Dann wird zu- 40 
nachst der Balg 3 urn das Riickenmark im Bereich des 
entfernten Wirbelknochens herumglegt. AnschlieBend 
wird die aus federndem Material bestehende Hiilse 1 
uber den Balg 3 geschoben. Die Hulse 1 verhindert dann 
ein Zusammendrucken des Balges 3 in Langsrichtung. 45 

Beim Ausfiihrungsbespiel gemaB Fig. 3 und 4 ist eine 
Hulse 10 aus einem federnden Material vorgesehen. Die 
Hulse 10 umfaBt ein Mittelstuck 11, dessen beide Enden 
in je einen Rand 12 groBeren Durchmessers ubergehen. 
Die Hulse 10 weist einen in Langsrichtung verlaufenden 50 
Schlitz 13 auf. 

Zum Einsatz in die Hulse 10 ist ein Balg 14 bestimmt, 
der aus einem flexiblen, nicht elastischen Werkstoff, wie 
beispielsweis einer Kunststoffolie, hergestellt und mit 
einem Fluid gefullt ist. Der Balg 14 ist der Innenform der 55 
Hulse 10 angepaBt und weist hierzu urn eine zentrale 
Durchtrittsoffnung 15 ein Mittelstuck 16 auf, das in zwei 
Randabschnitte 17 mit groBerem AuBendurchmesser 
ubergeht. Der Balg 14 weist auBerdem einen in Langs- 
richtung verlaufenden Schlitz 18 auf. Bei dieser Ausfuh- &o 
rungsform ist die Hone cder Randabschnitte 17 groBer 
bemessen als die innere Hohe c/des Randes 12 der Hulse 
10. Hierdurch ist eine axiale Bewegung des Balges 14 
gegenuber der Htilse 10 verhindert. Ist der Balg 14 in die 
Hulse 1 1 eingesetzt, so ragen daher die Randabschnitte 65 
17 wiederum iiber den Rand 12 hinaus. 

Die Erfindung ist nicht auf die dargestellten Ausfuh- 
rungsbeispiele beschrankt. Insbesondere konnen die 
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Hiilse und der Balg anstelle einer zylindrischen Quer- 
schnittsform auch eine polygonale Querschnittsform 
aufweisen. Auch ist es moglich bei Ausbildung der Htilse 
nach Fig. 1 einen Balg der in Fig. 4 gezeigten Form zu 
verwenden. 

Weiterhin besteht die Moglichkeit, den Balg statt mit 
einer Fliissigkeit auch mit einem Gas zu fullen. Hier- 
durch kann eine weichere Abstutzung erreicht werden. 
Die mit dem Stutzelement zu ubertragende Stutzkraft 
ist jedoch aufgrund der Gaskompressibilitat geringer. 

Patentanspriiche 

1. Zwischen zwei Knochen einsetzbares Stiitzele- 
ment, dadurch gekennzeichnet, daB das Stiitzele- 
ment aus einer auBeren Hulse (1, 10) und einem 
darin einsetzbaren, mit einem Fluid (6) gefullten 
Balg (3, 14) aus einem flexiblen, unelastischen Mate- 
rial besteht, der im eingesetzten und gefullten Zu- 
stand tiber beide Stirnseiten der Hulse (1, 10) hin- 
ausragt. 

2. Stutzelement nach Anspruch 1, dadurch gekenn- 
zeichnet, daB der Balg (3, 14) eine in Langsrichtung 
verlaufende, zentrale Durchtrittsoffnung (8, 15) auf- 
weist. 

3. Stutzelement nach Anspruch 1 oder 2, dadurch 
gekennzeichnet, daB die aus federndem Material 
hergestellte Hulse (1, 10) und der Balg (3, 14) je 
einen in Langsrichtung verlaufenden Schlitz (2, 4, 
13, 18) aufweisen. 

4. Stutzelement nach einem der vorhergehenden 
Anspriiche, dadurch gekennzeichnet, daB die Hiilse 
(10) ein Mittelstuck (11) aufweist, an dessen beiden 
Enden je ein Rand (12) grbBeren Durchmessers 
versehen ist. 

5. Stutzelement nach Anspruch 4, dadurch gekenn- 
zeichnet, daB der Balg (14) ein Mittelstuck (16) auf- 
weist, an dessen beiden Enden je ein Randabschnitt 
groBeren Durchmessers vorgesehen ist, der dem 
Innendurchmesser des Randes (12) der Hulse (10) 
angepaBt ist. 

6. Stutzelement nach Anspruch 1, dadurch gekenn- 
zeichnet, daB als Fluid eine Fliissigkeit (6), wie eine 
physiologische Kochsalzlosung oder ein Siliconol, 
Verweridung findet. 
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4) Wirbelkorperimplantat 

7) Es wird ein Wirbelkorperimplantat aus Metall fiir die 
Implantation in der menschlichen Wirbelsaule beschrieben. 
Das Implantat kann als Ersatz fur einen Wirbelkorper oder 
aber als Implantat fur die Fusion zweier Wirbelkorper 
ausgebildet sein. 

Es besteht mindestens aus einem ersten Teil und einem 
zweiten Teil. Das erste Teil ist in einer Richtung gegen das 
zweite Teil verschieblich. Die Bewegung des ersten Teils 
gegenuber dem zweiten Teil in die Gegenrichtung ist durch 
eine unmittelbar oder mittelbar zwischen den Teilen wirken- 
de Verrastung zweier Zahnleisten blockierbar. Zwischen den 
Teilen ist mindestens ein elastisches Polster vorgesehen, 
welches im nichtimplantierten Zustand des Implantats vor- 
gespannt ist und einen federnden Eingriff der Zahnleisten 
bewirkt. Es ist ein Dauer-Arretierungsmittel vorgesehen, 
welches beide Teile miteinander im implantierten Zustand 
verspannt. 
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Beschreibung 

Die Erfindung betrifft ein Wirbelkorperimplantat aus 
Metall fur die Implantation in der menschlichen Wirbel- 
saule. Hierbei dient es je nach Indikation und dement- 
sprechender Ausfiihrungsform zum Ersatz eines Wir- 
belkorpers oder zur Fusion zweier Wirbelkorper. 

Es ist ein Wirbelkorperimplantat in Form eines soge- 
nannten Keystone-Implantats bekannt. Dieser einstiik- 
kige Metallblock dient zur ventralen Fusion zweier Wir- 
belkorper (DE 36 20 549 Al). 

Entsprechend den individuellen Patienten-Erforder- 
nissen ist es notwendig, eine Vielzahl derartiger Implan- 
tate unterschiedlicher GroBe herzustellen und beispiels- 
weise in der Klinik auf Lager zu halten. Dies verteuert 
die Herstellung und Verwendung des bekannten Im- 
plantats betrachtlich. 

In ihrer Lange verstellbare Implantate sind aus der 
DE 37 29 600 C2 und der DE 30 23 942 C3 bekannt. Die 
erstgenannte Druckschrift zeigt ein Implantat, das aus 
zwei Teilen, einem caudalen und einem kranialen Teil, 
besteht. An einem Teil ist eine sich in Richtung auf das 
andere Teil erstreckende Fuhrungshiilse mit einem Au- 
Bengewinde vorgesehen. Das andere Teil weist einen in 
der Fuhrungshiilse verschieblichen Fiihrungsstab mit 
ebenfalls einem AuBengewinde auf. Die Verbindung 
zwischen beiden Teilen wird durch eine Mutter herge- 
stellt, die auf einer Seite eine Gewindebohrung entspre- 
chend dem AuBengewinde auf dem Fiihrungsstab und 
auf der anderen Seite eine Gewindebohrung entspre- 
chend dem AuBengewinde der Fuhrungshiilse aufweist. 
Die Langeneinstellung des Implantats erfolgt durch 
Verschiebung des Fuhrungsstabs in der Fuhrungshiilse. 
Sie wird durch Anziehen der Mutter fixiert. 

Dieses Implantat laBt sich nur sehr ungenau einstel- 
len. Insbesondere ist es praktisch unmoglich, die Lan- 
geneinstellung direkt am Ort der Implantation vorzu- 
nehmen, da erst in umstandlicher Weise die einmal ein- 
gestellte Lange durch Anziehen der Mutter fixiert wer- 
den muBte. 

Aus der DE 30 23 942 C2 ist ein zweistiickiges Im- 
plantat bekannt, welches wie das vorbeschriebene an 
einem Teil eine Hulse und am anderen Teil eine Fiih- 
rungsstange aufweist, die in der Hulse langsverschieb- 
lich gelagert ist, urn die Lange des Implantats einstellen 
zu konnen. Die Stange und die Hulse weisen Rastein- 
richtungen, beispielsweise nur auf Teilen ihrer Periphe- 
rie zusammenwirkende Gewindegange, auf, mit denen 
nach Einstellung der gewunschten Lange des Implantats 
die beiden Teile in Rasteingriff gebracht werden kon- 
nen, und zwar durch Verdrehen der Teile gegenein- 
ander. Das Implantat soli im zusammengeschobenen 
Zustand an den Ort der Implantation gebracht werden 
konnen, wo es auf die gewiinschte Lange distrahiert 
werden soil. Dazu mtissen sich die beiden Teile in der 
Stellung befinden, in der sie in Langsrichtung gegenein- 
ander verschiebbar sind. Sie nehmen also nicht ihre 
Rasteinstellung ein. Nun herrschen aber in der Wirbel- 
saule erhebliche Krafte, die beim Einsetzen eines Im- 
plantats zunachst einmal uberwunden werden mussen. 
Damit das erwahnte Implantat in seinem langsver- 
schieblichen Zustand nicht aufgrund der erwahnten 
Krafte einfach in seine Lage geringsten AusmaBes zu- 
riickgedrangt wird, ist in der besagten Druckschrift eine 
Spezialzange erwahnt, mit der das Implantat auseinan- 
dergespreizt werden kann und schlieBlich das eine Teil 
gegen das andere in die Raststellung verdreht werden 
kann. 
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Davon abgesehen, daB die gesamte Handhabung die- 
ses Implantats sehr umstandlich ist, muB in situ ein Teil 
gegen das andere verdreht werden, wodurch die exakte 
Position des Implantats in der Wirbelsaule nicht vorher- 
5 bestimmbar ist. Bedenkt man weiterhin die erwahnten 
Kompressionskrafte in der Wirbelsaule, kann nicht aus- 
geschlossen werden, daB das ganze Implantat bei der 
auszufuhrenden Drehung des einen Teils aus seiner La- 
ge in der Wirbelsaule herausgedreht wird im Wege ei- 
10 ner Ausgleichsbewegung. Diese Nachteile sind aus heu- 
tiger Sicht nicht mehr tragbar. 

Im Bereich von Korperimplantaten ist im ubrigen die 
Verwendung von Zahnleisten als Rasteinrichtungen fur 
eine Langeneinstellung eines aus mehreren Teilen be- 
15 stehenden Implantats bekannt. So zeigt die DE 
29 51 251 C2 eine Gelenkbandendoprothese, die eine 
am Knochen befestigbare Platte sowie als Gegenstuck 
eine plattenformige Verbindungseinrichtung aufweist. 
Beide Teile sind jeweils mit zueinander zugekehrten 
20 Zahnleisten versehen, mit deren Hilfe die Teile nach 
Einstellung der gewunschten Position verrastbar sind. 
Die Dauerarretierung erfolgt mittels einer die Teile 
durchdringenden Knochenschraube. 
Aufgabe der vorliegenden Erfindung ist es vor diesem 
25 Hintergrund, ein Wirbelkorperimplantat der vorer- 
wahnten Art so weiterzubilden, daB es einfach und si- 
cher handhabbar ist. 

Gelost wird diese Aufgabe durch ein Wirbelkorper- 
implantat mit den Merkmalen des kennzeichnenden 
30 Teils des Anspruchs 1. 

Es wird unterschieden zwischen Implantaten zum Er- 
satz eines Wirbelkorpers einerseits und Implantaten zur 
Fusion zweier Wirbelkorper andererseits. Beiden Im- 
plantatarten ist zur Losung der angegebenen Aufgabe 
35 gemeinsam, daB die Verrastung zwischen dem ersten 
Teil und dem zweiten Teil durch zwei Zahnleisten, die 
durch wenigstens ein zwischen dem ersten und dem 
zweiten Teil angeordnetes elastisches Polster vorge- 
spannt sind und nur in einer Richtung gegeneinander 
40 bewegbar sind, wirkt. 

Durch Verschiebung des ersten Teils gegeniiber dem 
zweiten Teil kann die GroBe bzw. Lange des Implantats 
individuell in situ eingestellt werden. Damit beide Teile 
im expandierten Zustand des Implantats nicht ohne wei- 
45 teres aufgrund der in der Wirbelsaule herrschenden 
Krafte wahrend der Implantation wieder in die entge- 
gengesetzte Richtung gleiten konnen, also in den kon- 
trahierten Zustand gelangen, ist als SicherungsmaBnah- 
me vorgesehen, daB zwischen beiden Teilen mittelbar 
50 oder unmittelbar eine Verrastung zwischen den Zahn- 
leisten wirkt, so daB die Bewegung des ersten Teils ge- 
geniiber dem zweiten Teil in die erwahnte Richtung 
blockiert ist. Zwischen den Teilen ist mindestens ein 
elastisches Polster vorgesehen, das bereits im nichtim- 
55 plantierten Zustand des Implantats fur einen federnden 
Eingriff der Zahnleisten sorgt. Diese MaBnahme ge- 
wahrleistet, daB die Teile vor und wahrend der Implan- 
tation kontrolliert zueinander positioniert werden kon- 
nen, wobei die erwahnte Verrastung bereits in diesem 
60 Zustand zum Tragen kommt. Zur Expansion des Im- 
plantats wird das erste Teil gegen das zweite Teil unter 
kurzzeitiger Aufhebung der erwahnten federnden Ver- 
rastung gegen die federnde Wirkung des oder der elasti- 
schen Polster um ein oder mehrere Zahnelemente der 
65 Zahnleisten verschoben, woraufhin aufgrund der durch 
das Polsterelement erzeugten Vorspannung die Verra- 
stung sofort wieder hergestellt wird, so daB eine Bewe- 
gung der Teile zueinander in die Gegenrichtung unter- 
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bunden wird. 

In der Ausbildung des erfindungsgemaBen Wirbel- 
korperimplantats als Wirbelkdrperersatz weist das er- 
ste Teil einen im wesentlichen T-formigen Querschnitt 
und das zweite Teil einen im wesentlichen U-formigen 
Querschnitt auf, in dessen Ausnehmung der Steg des 
ersten Teils eingefuhrt werden kann, wobei die eine der 
fur die Verrastung notwendigen Zahnleiste auflen auf 
einer Seite am Steg des ersten Teils und die andere der 
Zahnleisten an der Innenseite eines Schenkels des zwei- 
ten Teils vorgesehen ist, wobei das elastische Polster 
zwischen der anderen Seite des Stegs und der Innensei- 
te des anderen Schenkels angeordnet ist. 

Vorzugsweise ist der im wesentlichen U-formige 
Querschnitt des zweiten Teils im Bereich der Basis des 
"U" erweitert, so daB sich die Ausnehmung als Trapez 
darstellt. Diese MaBnahme gestattet wahrend der Im- 
plantation eine Aufhebung der Verrastung beider Teile 
in dem Falle, daB das Implantat zu weit expandiert wor- 
den ist. Hierzu wird das erste Teil in der Ausnehmung . 
des zweiten Teils leicht gekippt, so daB die Zahnleisten 
auBer Eingriff kommen und das erste Teil in Richtung 
der Basis der Ausnehmung des zweiten Teils gebracht 
werden kann, woraufhin das erwahnte elastische Polster 
dafur sorgt, daB die Zahnleisten wieder unter federnden 
Eingriff gelangen. 

Das erwahnte Dauer-Arretierungsmittel kann gebil- 
det sein aus einer in einem Schenkel des zweiten Teils 
vorgesehenen Langsbohrung, durch welche eine 
Schraube in eine Bohrung in dem Steg des ersten Teils 
greift. Fur die Arretierung wird die Schraube fest ange- 
zogen. 

Als Dauer-Arretierungsmittel ist auch eine in einem 
Schenkel vorgesehene Nut moglich, in die ein abge- 
flachter Rundstift setzbar ist. Wenn die durch Drehung 
des Stifts in die Ausnehmung ragende Rundung in Anla- 
ge mit dem Steg des ersten Teils kommt, wird dieser 
dauerhaft in der Ausnehmung des zweiten Teils ver- 
spannt. 

Das oder die elastischen Polster konnen bei der be- 
schriebenen Ausfiihrungsform als in die Ausnehmung 
des zweiten Teils ragende und an diesem befestigte ste- 
rilisierbare Silikon-Korper sein. Denkbar ware bei- 
spielsweise auch eine Verwendung einer Blattfeder, urn 
den gewunschten Effekt zu erzielen. 

Die Zahnleiste an der Innenseite der Ausnehmung 
eines Schenkels des zweiten Teils und an der AuBenseite 
des Stegs des ersten Teils weisen vorteilhaft Zahne auf, 
deren Zahnflanken in Richtung der zulassigen Bewe- 
gung, d. h. in Expansionsrichtung des Implantats einen 
Anstiegswinkel zu dieser Richtung von etwa 30° aufwei- 
sen und deren abfallende Zahnflanken etwa senkrecht 
auf der genannten Richtung stehen. Der Anstiegswinkel 
gestattet ein relativ leichtes Verschieben der Teile zu- 
einander, wahrend der Abfallswinkel von ca. 90° mit 
groBer Sicherheit fur ein Blockieren einer Bewegung in 
Gegenrichtung sorgt. 

In einer Ausfiihrungsform des erfindungsgemaBen 
Implantats als Implantat zur ventralen Fusion zweier 
Wirbelkorper weist das erste Teil an der Innenseite eine 
keilformige Aussparung auf, in der ein keilfdrmiger 
Gleitblock in eine Richtung verschieblich gelagert ist, 
die im wesentlichen senkrecht auf der Expansionsrich- 
tung des Implantats steht. Der Gleitblock ist auf der zu 
dem zweiten Teil gerichteten Seite mit einer Zahnleiste 
versehen, die mit der anderen Zahnleiste auf der Innen- 
seite des zweiten Teils verrastbar ist, wobei das elasti- 
sche Polster zwischen der Wand der keilformigen Aus- 
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nehmung und der Seite des Gleitblocks angeordnet ist, 
die zum ersten Teil gerichtet ist. Bei dieser Ausfiih- 
rungsform wirkt die Verrastung zwischen dem ersten 
Teil und dem zweiten Teil mittelbar iiber den erwahnten 
5 Gleitblock. 

Wahrend der Implantation kann beispielsweise iiber 
ein Getriebemechanismus, beispielsweise iiber ein 
Schneckengetriebe, der Gleitblock in die vorgesehene 
Richtung bewegt werden. Dabei sorgen wiederum die 
o elastischen Polster fur einen federnden Eingriff der 
Zahnleisten bereits im nichtimplantierten Zustand des 
Implantats. 

Diese Ausfiihrungsform ist vorteilhaft so weitergebil- 
det, daB das erste Teil mit zwei an ihm befestigten, in 

5 horizontaler Richtung weisenden Fiihrungsstiften ver- 
sehen ist, welche in zwei entsprechenden Fiihrungska- 
nalen im zweiten Teil gefiihrt sind, wobei die Fiihrungs- 
stifte zusammen mit den Fuhrungskanalen die maximale 
Strecke der zulassigen Bewegung in horizontaler Rich- 

o tung begrenzen. 

Die Fuhrungskanale konnen in einer besonders einfa- 
chen Ausfiihrung Stufenbohrungen sein. In diesem Falle 
konnen die Fuhrungsstifte in diese Bohrung setzbare 
Zylinderkopfschrauben mit jeweils einem gewindelosen 

5 Schaft im Kopfbereich (Dunnschaft-Schrauben) und ei- 
nem Gewinde sein, das in entsprechende Gewindeboh- 
rungen im ersten Teil schraubbar ist. Dabei bilden die 
erwahnten Schrauben gleichzeitig die Dauer-Arretie- 
rungsmittel des Implantats. 

o Bei der vorerwahnten Ausfiihrungsform weisen die 
Zahnflanken der Zahnleisten in der Gleitrichtung des 
Gleitblocks zu dieser einen Anstiegswinkel im Bereich 
von 30° auf. Die abfallenden Zahnflanken stehen dage- 
gen im wesentlichen senkrecht auf der erwahnten Rich- 

5 tung. Hier gestattet der Anstiegswinkel wiederum ein 
relativ leichtes Verschieben des Gleitblocks in dessen 
Gleitrichtung, wohingegen der erwahnte Abfallswinkel 
von etwa 90° eine groBe Sicherheit gegen ein Zuriick- 
gleiten des Gleitblocks zwischen dem caudalen und dem 

0 kranialenTeil bietet. 

Die Erfindung wird anhand zweier Ausfuhrungsbei- 
spiele anhand der Zeichnung naher erliiutert. 
Hierbei zeigt 

Fig. 1 eine perspektivische Ansicht der Teile eines 
5 Wirbelkorperimplantats als Wirbelkorperersatz, 

Fig. 2 eine Schnittansicht des Implantats gemaB 
Fig. 1, 

Fig. 3 eine perspektivische Ansicht der Teile eines 
Wirbelkorperimplantats zur ventralen Fusion zweier 
Wirbelkorper gemaB einer Ausfiihrungsform, 

Fig. 4 eine Schnittansicht des Implantats nach Fig. 3, 
und 

Fig. 5 eine Prinzipansicht zweier verwendeter Zahn- 
leisten. 

Nachfolgend sind gleiche Teile mit denselben Bezugs- 
zeichen versehen. 

In den Fig. 1 und 2 ist ein erstes Ausfuhrungsbeispiel 
eines erfindungsgemaBen Wirbelkorperimplantats dar- 
gestellt, das als Wirbelkorperersatz ausgebildet ist. 

Das erste Teil 1 weist einen im wesentlichen T-formi- 
gen Querschnitt auf. 

Eine Zahnleiste 3 mit Zahnen 5 ist auBen am Steg 11 
vorgesehen. Auf seiner oberen Seite ist das Teil 1 mit 
einem metallischen offenzelligen Belag 8 versehen. 

Das zweite Teil 2 weist ventral gesehen einen im we- 
sentlichen U-formigen Querschnitt auf, in dessen leicht 
trapezformige Ausnehmung 10 der Steg 11 des ersten 
Teils 1 einfuhrbar ist. An der Innenseite des einen 
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Schenkels 13 des Teils 2 ist eine Zahnleiste 4 vorgese- 
hen, die mit der Zahnleiste 3 des Teils 1 verrastbar ist. 
Am gegenuberliegenden Schenkel 12 sind zwei in die 
Ausnehmung 10 ragende elastische Polster 30, beispiels- 
weise aus Silikon, befestigt. 

Eine Langsnut 32 im Schenkel 12 des zweiten Teils 2 
bildet zusammen mit einem in diese einsetzbaren abge- 
flachten Rundstift 31 das Dauer-Arretierungsmittel in 
dem gezeigten Ausfiihrungsbeispiel. 

Auf der unteren Seite ist das zweite Teil 2 mit einem 
of fenzelligen metallischen Belag 8 versehen. 

Eine Ausnehmung 35 in der Basis des zweiten Teils 2 
bietet eine Angriffsmoglichkeit fur ein (nicht dargestell- 
tes) Werkzeug, um die Verrastung der Zahnleisten 3, 4 
erforderlichenfalls zu losen, etwa wenn das erste Teil 1 
zu weit aus dem zweiten Teil bewegt worden ist. 

Beim Einfuhren des Stegs 11 in die Ausnehmung 10 
werden die Polster 30 zusammengednickt und dement- 
sprechend unter Vorspannung gesetzt, so daB die Zahn- 
leisten 3, 4 in federnden Eingriff kommen. Wahrend der 
Implantation wird der Stift 31 in der Nut 32 so gedreht, 
daB sein abgeflachtes Segment zur Ausnehmung 10 hin- 
gewandt ist. Der Operateur wird das erste Teil 1 mit 
einem Werkzeug (nicht dargestellt) gegeniiber dem 
zweiten Teil in die Expansionsrichtung X in situ solange 
verschieben, bis das Implantat die erforderliche Lange 
erreicht hat. Die Bewegung wird dadurch ermoglicht, 
daB die Zahnleisten 3 und 4, wie in Fig. 5 dargestellt, 
Zahne 5 aufweisen, deren Zahnflanken 6 einen Anstiegs- 
winkel in Richtung X der Bewegung von etwa 30° zu 
dieser und deren abfallende Zahnflanken 7 einen Ab- 
fallswinkel von etwa 90° zur Richtung X aufweist. Der 
Anstiegswinkel von etwa 30° ermoglicht eine relativ 
leichte Bewegung des ersten Teils 1 gegeniiber dem 
zweiten Teil 2 unter kurzzeitiger Aufhebung des federn- 
den Eingriffs der Zahnleisten 3, 4. Nach Erreichen der 
nachsten Zahnreihe kommen die Zahnleisten 3, 4 wieder 
in einen federnden Eingriff. 

In die Gegenrichtung X ist das erste Teil 1 aufgrund 
der Ausbildung der Zahne 5 im beschriebenen Sinne 
nicht ohne weiteres mdglich. Lediglich durch ein Anset- 
zen eines Werkzeugs in der Ausnehmung 35 kann ein 
Verschwenken des ersten Teils 1 in der trapezfdrmigen 
Ausnehmung 10 des Teils 2 erreicht werden mit der 
Wirkung, daB die Zahnleisten 3, 4 auBer Eingriff kom- 
men und das erste Teil 1 in Richtung X versetzt werden 
kann. Letzteres wird — wie bereits erwahnt — nur dann 
erforderlich sein, wenn das Teil 1 zu weit aus der Aus- 
nehmung 10 gezogen worden ist. 

Nach Einstellung der gewiinschten GroBe oder Lan- 
ge des Implantats wird der Stift 32 so verdreht, daB sein 
runder Abschnitt in die Ausnehmung 10 ragt und in 
Anlage mit dem Schenkel 11 des ersten Teils 1 gelangt, 
wie dies in Fig. 2 dargestellt ist. Auf diese Weise kann 
eine dauerhafte Arretierung beider Teile 1, 2 vorgenom- 
men werden. 

In den Fig. 3 und 4 ist als weiteres Ausfuhrungsbei- 
spiel des erfindungsgemaBen Wirbelkorperimplantats 
eine erste Ausfuhrungsform des Implantats fiir die ven- 
trale Fusion zweier Wirbelkorper dargestellt. 

Das erste Teil 1 weist eine keilformige Aussparung 17 
auf. In dieser ist ein keilformiger Gleitblock 18 in der 
Richtung Y verschieblich gelagert. Auf seiner Basis ist 
der Gleitblock 18 mit einer Zahnleiste 3 versehen, die 
einer Zahnleiste 4 auf der lnnenseite des zweiten Teils 2 
entspricht und mit dieser verrastbar ist. 

Ein elastisches Polster 30 in der keilformigen Ausspa- 
rung 17 des ersten Teils 1 sorgt nach dem Zusammen- 



bau der Teile 1,2 und 18 fiir einen federnden Eingriff der 
Zahnleisten 3, 4. 

Als Dauer-Arretierungsmittel sind hier zwei Diinn- 
schaftschrauben 20, 21 vorgesehen, die durch jeweils 

5 eine Stufenbohrung 22, 23 im zweiten Teil 2 hindurch in 
zwei entsprechend angeordneten Gewindebohrungen 
33, 34 im ersten Teil verschraubbar sind. 

Die Schrauben 20, 21 bilden in die Richtung X der 
zulassigen Bewegung, also in Expansionsrichtung des 

io Implantats, weisende Fiihrungsstifte. Die Stufenbohrun- 
gen 22, 23 bilden dabei Fiihrungskanale. Durch die Tiefe 
der Stufenbohrungen 22, 23 laBt sich demnach die maxi- 
male Expansionsbewegung des ersten Teils 1 gegeniiber 
dem zweiten Teil 2 begrenzen. 

15 Die Zahnleisten 3, 4 sind vorliegend so ausgebildet, 
daB die Zahnflanken ihre Zahne in Richtung Y, also in 
Richtung der zulassigen Bewegung des Gleitblocks 18, 
einen Anstiegswinkel zu dieser Richtung Y im Bereich 
von 30° aufweisen, wahrend die abfallenden Zahnflan- 

20 ken im wesentlichen senkrecht auf der Richtung Y ste- 
hen. Hierdurch wird die Bewegung des Gleitblocks 18 in 
Richtung Y ermoglicht, in der Gegenrichtung Y aber 
sicher blockiert. 

Die Verrastung zwischen dem ersten Teil 1 und dem 

25 zweiten Teil 2 wirkt vorliegend mittelbar durch den 
Gleitblock 18. Es ist verstandlich, daB mit zunehmender 
Bewegungsstrecke des Gleitblocks 18 in Richtung Y 
sich das erste Teil 1 in Richtung X bewegt. Ermoglicht 
werden kann dies beispielsweise durch ein an den Gleit- 

30 block 18 angreifendes (nicht dargestelltes) Schnecken- 
getriebe. 

Allen im Rahmen der Erfindung beanspruchten Wir- 
belkdrperimplantate ist gemeinsam, daB mit einer zwi- 
schen dem ersten und dem zweiten Teil des Implantats 
35 wirkenden Verrastung fur eine groBe Sicherheit gegen 
ein Verrutschen des einen gegeniiber dem anderen Teil 
gesorgt ist, eine individuelle Einstellung auf die Patien- 
tenerfordernisse aufgrund der Ausbildung der Zahnlei- 
sten aber dennoch moglich ist. 

40 

Patentanspruche 

1. Wirbelkorperimplantat aus Metall, welches min- 
destens aus einem ersten Teil und aus einem zwei- 

45 ten Teil besteht, welche zueinander verschieblich 
und in ihrer gewiinschten Endlage miteinander 
durch eine Verrastung festlegbar sind, und welches 
ein Dauerarretierungsmittel aufweist, welches bei- 
de Teile im implantierten Zustand dauerhaft mit- 

50 einander verspannt, dadurch gekennzeichnet, daB 
die Verrastung zwischen dem ersten Teil (1) und 
dem zweiten Teil (2) durch zwei Zahnleisten (3, 4), 
die durch wenigstens ein zwischen dem ersten und 
dem zweiten Teil (1, 2) angeordnetes elastisches 

55 Polster (30) vorgespannt sind und nur in einer Rich- 
tung (x) gegeneinander bewegbar sind, wirkt. 

2. Wirbelkorperimplantat als Wirbelkorperersatz 
nach Anspruch 1, dadurch gekennzeichnet, daB das 
erste Teil (1) einen T-formigen Querschnitt und das 

60 zweite Teil (2) einen U-formigen Querschnitt auf- 
weist, in dessen Ausnehmung (10) der Steg (11) des 
ersten Teils (1) einfiihrbar ist, daB die eine der 
Zahnleisten (3) auBen auf einer Seite am Steg (11) 
des ersten Teils (1) und die andere der Zahnleisten 

65 (4) an der lnnenseite eines Schenkels (13) des zwei- 
ten Teils (2) vorgesehen ist und daB das elastische 
Polster (30) zwischen der anderen Seite des Stegs 
(11) und der lnnenseite des anderen Schenkels (12) 
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angeordnet ist. 

3. Wirbelkorperimplantat nach Anspruch 2, da- 
durch gekennzeichnet, daB das Dauer-Arretie- 
rungsmittel gebildet ist aus einer in dem Schenkel 
(12) des ersten Teils (1) vorgesehenen Langsboh- 5 
rung, durch welche eine Schraube in eine Bohrung 

in dem Steg (1 1) des zweiten Teils (2) greift. 

4. Wirbelkorperimplantat nach Anspruch 2 oder 3, 
dadurch gekennzeichnet, daB die elastischen Pol- 
ster (30) in die Ausnehmung (10) des ersten Teils (1) 10 
ragende und an diesem befestigte, sterilisierbare 
Silikonkorper sind. 

5. Wirbelkorperimplantat nach einem der Ansprii- 
che 1 bis 4, dadurch gekennzeichnet, daB die Zahn- 
leisten (3, 4) Zahne (5) aufweisen, deren Zahnflan- 15 
ken (6) in Richtung (x) der zulassigen Bewegung 
einen Anstiegswinkel zur Richtung (x) von etwa 
30° aufweisen und deren abfallende Zahnflanken 
(7) etwa senkrecht auf der Richtung (x) der zulassi- 
gen Bewegung stehen. 20 

6. Wirbelkorperimplantat zur ventralen Fusion 
zweier Wirbelkdrper nach Anspruch 1, dadurch ge- 
kennzeichnet, daB das erste Teil (1) an der Innensei- 
te eine keilfdrmige Aussparung (17) aufweist, in der 
ein keilformiger Gleitblock (18) in Richtung (y) ver- 25 
schieblich gelagert ist, welcher auf der zu dem 
zweiten Teil (2) gerichteten Seite mit einer Zahnlei- 
ste (3) versehen ist, die mit der anderen Zahnleiste 
(4) auf der Innenseite des zweiten Teils (2) verrast- 
bar ist und daB das elastische Polster (30) zwischen 30 
der Wand der keilformigen Ausnehmung (17) und 
der Seite des Gleitblocks (18) angeordnet ist, die 
zum Teil (1) gerichtet ist. 

7. Wirbelkorperimplantat nach Anspruch 6, da- 
durch gekennzeichnet, daB in horizontaler Rich- 35 
tung (x) weisende Fuhrungsstifte (20, 21) vorgese- 
hen sind, welche in zwei entsprechenden Fiihrungs- 
kanalen (22, 23) im zweiten Teil (2) gefuhrt sind, und 
daB die Fuhrungsstifte (20, 21) zusammen mit den 
Fiihrungskanalen (22, 23) die maximale Strecke der 40 
zulassigen Bewegung in horizontaler Richtung be- 
grenzen. 

8. Wirbelkorperimplantat nach Anspruch 6 oder 7, 
dadurch gekennzeichnet, daB die Zahnflanken (6) 
der Zahnleisten (3, 4) in vertikaler Richtung (y) ei- 45 
nen Anstiegswinkel in vertikaler Richtung (y) von 
etwa 30° aufweisen und die Zahnflanken (7) etwa 
horizontal verlaufen. 
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}) Bandscheibenteilersatz als Entlastungsteil 

J) Es wird ein Implantat beschrieben, welches als Entla- 
stungsteil fur eine Bandscheibe wirkt. Der erfindungsgema- 
Be Bandscheibenteilersatz besteht aus einer distal abgerun- 
deten Hulse (2) aus elastischem Material und einem metalli- 
schen Korper (3) mit einem Zapfen (4), der an einer 
AbschluBplatte (5) angebracht ist. Die Hulse (2) weist in 
ihrem Inneren einen Aufnahmeraum (6) fur den Zapfen (4) 
auf. Die AbschluBplatte (5) liegt im wesentlichen an der 
Stimseite der Hulse (2) an, wenn der Zapfen (4) in die Hiilse 
gesetzt ist. Sie schlieBt im wesentlichen mit der Hulse 
biindig ab. 
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Beschreibung 

Die vorliegende Erfindung betrifft einen Bandscheib- 
enteilersatz, welcher als Entlastungsteil in ladierten 
Bandscheiben zum Einsatz kommt Bei ladierten Band- 
scheiben besteht die Gefahr, daB zwei benachbarte Wir- 
bel aufeinander reiben. Selbstverstandlich kann es auch 
zu dem weit verbreiteten Bandscheibenvorfall kommen, 
bei dem Druck auf den Spinalkanal ausgeiibt wird, infol- 
ge dessen es im schlimmsten Falle zu einer Lahmung 
kommen kann. 

Kunstliche Bandscheibenendoprothesen sind in viel- 
faltiger Ausgestaltung bekannt. Beispielhaft sei hier je- 
ne Bandscheibendoprothese gemaB der DE 
42 13 771 CI der Anmeldering genannt. Die darin offen- 
barte Bandscheibendoprothese ist eine Vollendoprothe- 
se, in dem Sinne, daB die beschldigte Bandscheibe voll- 
standig entfernt und ersetzt wird durch die Endoprothe- 
se. 

Die Applikation dieser kfinstlichen Bandscheibe ist 
nicht in alien Fallen angezeigt und vonndten. In vielen, 
wenn nicht gar in den meisten Fallen wiirde eine lokale 
Ausbesserung der ladierten Bandscheibe ausreichen, um 
negative Konsequenzen aus der Lasion zu vermeiden. 
Derartige, nur lokal wirkende Implantate sind zur Zeit 
nicht bekannt 

Es ist daher die Aufgabe der vorliegenden Erfindung, 
ein Implantat anzugeben, welches bei ladierten Band- 
scheiben zu einer sptirbaren Entlastung ftihrt 

Gelost wird die Aufgabe durch einen Bandscheibent- 
eilersatz gemaB dem Anspruch 1. Vorteilhafte Ausge- 
staltungen ergeben sich aus den Unteransprfichen. 

DemgemaB wird als Implantat ein Bandscheibentei- 
lersatz vorgeschlagen, der als Entlastungsteil wirkt Der 
Bandscheibenteilersatz besteht aus einer distal abge- 
rundeten Htilse aus elastischem Material und einem me- 
tallischen K6rper mit einem Zapfen, der an einer Ab- 
schluBplatte angebracht ist Die Htilse weist in ihrem 
Inneren einen Aufnahmeraum fur den Zapfen auf. Wird 
der Zapfen in die Htilse eingeftihrt so liegt schlieBlich 
die AbschluBplatte an der Stirnseite der Hohle an und 
schlieBt mit dieser im wesentlichen btindig ab. Die Htilse 
ist also armiert durch den metallischen Zapfen. 

Der Einsatz dieses Teilersatzes kann folgendermaBen 
ablaufen: in der Regel werden pro Bandscheibe zwei 
Implantate eingesetzt. Etwa in Richtung der Querfort- 
satze der WirbelkSrper wird jeweils eine Bohrung in die 
beschadigte Bandscheibe eingebracht. Jeweils ein Band- 
scheibenteilersatz wird daraufhin in die Bohrung ge- 
setzt 

Vorzugsweise besteht die Htilse aus korpervertragli- 
chem Silikon. Der metallische Teil aus AbschluBplatte 
und Zapfen hingegen besteht aus k6rpervertraglichem 
Metall. 

Zur ErhShung der Verbundfestigkeit zwischen dem 
Silikon der Htilse und dem Metall des Zapfens ist dieser 
vorzugsweise mit einem oberflachenvergroBernden 
Profil versehen. 

Nachfolgend wird eine besonders bevorzugte Aus- 
ftihrungsform des Bandscheibenteilersatzes beschrie- 
ben. Hier weist die AbschluBplatte einen umlaufenden 
Bund auf. Dieser Bund faBt die mit einem Absatz am 
proximalen Ende versehene Htilse ein. Der durchmes- 
servermindernde Absatz der Htilse ist so ausgebildet 
daB der Bund dennoch bundig mit der Htilse abschlieBt 
AuBen ist der umlaufende Bund mit einer dreidimensio- 
nalen offenmaschigen Raumnetzstruktur versehen, wie 
sie beispielsweise bekannt ist aus der DE 41 06 971 CI, 



wobei diese Struktur im vorliegenden Falle nicht dazu 
dient, daB Knochentrapekel in sie hineinwachsen sollen, 
sondern vielmehr Bindegewebe zur Stabilisierung und 
Fixation des Bandscheibenteilersatzes. 
5 Die Erfindung wird anhand der einzigen Zeichnungs- 
figur naher eriautert. Diese zeigt eine Ausftihrungsform 
des erfindungsgemaBen Bandscheibenteilersatzes im 
Schnitt 

Der Bandscheibenteilersatz 1 besteht aus einer distal 

io abgerundeten Htilse 2. Diese weist in ihrem Inneren 
einen Aufnahmeraum 6 auf. Der Aufnahmeraum ist in 
einfacher Weise als zentrische Bohrung in der Htilse 2 
ausgeftihrt In den Aufnahmeraum 6 eingeftihrt darge- 
stellt ist der Zapfen 4 des metallischen Teils des Implan- 

15 tats. Dieser ist angeformt an eine AbschluBplatte 5. Die 
Langenverhaltnisse von Zapfen 4 und Aufnahmeraum 
sind so gewShlt daB die AbschluBplatte des metalli- 
schen Korpers 3 im wesentlichen an der Stirnseite der 
Htilse 2 anliegt 

20 Im abgebildeten Ausftihrungsbeispiel verftigt der 
Zapfen 4 fiber ein oberflachenvergr6Berndes Profil 7, 
wodurch die Verbundfestigkeit zwischen dem Hfilsen- 
material und dem metallenen Zapfen erhdht wird. 
Proximal weist die Htilse 2 einen durchmesserverrin- 

25 gernden Absatz 9 auf. Dieser Absatz 9 korrespondiert in 
seiner Tiefe mit der Hone des an der AbschluBplatte 5 
angeformten und umlaufenden Bundes 8 mit darauf vor- 
gesehender dreidimensionaler offenmaschiger Raum- 
netzstruktur 10. 

30 Die Raumnetzstruktur 10 ist vorliegend daftir vorge- 
sehen, daB hier Bindegewebe einwachsen kann. 

Patentansprtiche 



35 1. Bandscheibenteilersatz (1) als Entlastungsteil, be- 
stehend aus einer distal abgerundeten Htilse (2) aus 
elastischem Material und einem metallischen K6r- 
per (3) mit einem Zapfen (4), der an einer AbschluB- 
platte (5) angebracht ist wobei die Htilse (2) in 

40 ihrem Inneren einen Aufnahmeraum (6) ftir den 
Zapfen (4) aufweist dergestalt, daB die AbschluB- 
platte (5) bei in die Htilse (2) gesetztem Zapfen (4) 
im wesentlichen an der Stirnseite der Htilse (2) an- 
liegt und im wesentlichen btindig mit dieser ab- 

45 schlieBt 

2. Bandscheibenteilersatz nach Anspruch 1, bei der 
die Htilse (2) aus Silikon besteht 

3. Bandscheibenteilersatz nach Anspruch 1 oder 2, 
bei der der Zapfen (4) mit einem oberflSchenver- 

50 grdBernden Profil (7) versehen ist 

4. Bandscheibenteilersatz nach einem der Ansprti- 
che 1 bis 3, bei der die AbschluBplatte (5) einen 
umlaufenden Bund (8) aufweist der die mit einem 
Absatz (9) am proximalen Ende versehene Htilse (2) 

55 einfaBt und auBen eine dreidimensionale offenma- 
schige Raumnetzstruktur (10) aufweist 
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pPlatzhalterfiirWirbel 

/) Zum Verbinden von Wirbeln mit unterschiedlicher GroEe 
und unterschiedlichem Quorsohnitt wird ein Platzhalter (1} 
bereitgestellt, der wenigstens zwei mantelformige Elemente 
(2, 3, 4) mit unterschiedlichem Querschnitt und ein Verbin- 
dungsstuck (10, 11) zum Verbinden der Eiemente aufweist. 
Der Querschnitt der Elemente (2, 3, 4) ist an den Querschnitt 
der miteinander zu verbindenden Wirbel angepaBt. 
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Beschreibung 

Die Erfindung betrifft einen Platzhalter fur Wirbel. 

In einem Fall, in dem ein oder mehrere Wirbel aus der 
Wirbelsaule entfernt werden mttssen, ist es erforderlich, 
einen Platzhalter zwischen die verbleibenden Teile der 
Wirbelsaule einzusetzen. 

Aus der EP 0 268 115 Bl ist ein Platzhalter insbeson- 
dere fur einen Wirbel bekannt, der ein mantelfdrmiges 
Element mit wenigstens einer Ausnehmung in der Wan- 
dung aufweist, wobei der obere und untere Rand des 
mantelfdrmigen Elements jeweils wenigstens teilweise 
zackenformig ausgebildet ist Das mantelformige Ele- 
ment weist iiber seine gesamte axiale Lange einen 
gleichbleibenden Querschnitt auf. 

Fur den Fall, daB zwei sehr unterschiedliche Quer- 
schnitte aufweisende Wirbel der Wirbelsaule miteinan- 
der verbunden werden sollen, ist jedoch ein Platzhalter 
der oben beschriebenen Art ungiinstig, da der Quer- 
schnitt des Platzhalters entweder zu groB fur die Ver- 
bindung mit dem kleineren Wirbel oder zu klein fur die 
Verbindung mit dem grdBeren Wirbel ist. Dadurch ist 
eine optimale kraftschltissige Verbindung nicht gewahr- 
leistet. 

Aufgabe der Erfindung ist es, einen Platzhalter fur 
Wirbel zu schaffen, der so ausgebildet ist, daB er zur 
Verbindung zweier Wirbel oder zweier Knochenstucke 
unterschiedlicher GroBe und unterschiedlichen Quer- 
schnittes oder zur platzsparenden Verbindung zweier 
Wirbel gleicher GroBe geeignet ist 

Die Aufgabe wird gelost durch einen Platzhalter fur 
Wirbel nach dem Patentanspruch 1. Weiterbildungen 
sind in den Unteranspriichen angegeben. 

Der Platzhalter fur Wirbel hat den Vorteil, daB eine 
sehr einfache Anpassung an die GroBe der zu verbin- 
denden Wirbel und ein sehr einfacher Ersatz fur Wirbel 
der geeigneten GroBe zwischen die zu verbindenden 
Wirbel gegeben ist. 

Weitere Einzelheiten und ZweckmaBigkeiten der Er- 
findung ergeben sich aus der Beschreibung von Ausfiih- 
rungsbeispielen anhand der Figuren. 

Von den Figuren zeigen: 

Fig. 1 eine teilgeschnittene Vorderansicht eines er- 
sten Ausfuhrungsbeispiels eines Platzhalters fur Wirbel 
gemaB der Erfindung; 

Fig. 2 eine teilgeschnittene Vorderansicht eines zwei- 
ten Ausfuhrungsbeispiels eines Platzhalters fur Wirbel 
gemaB der Erfindung; 

Fig. 3a) bis 3c) teilgeschnittene Vorderansichten von 
Verbindungsstiicken fur Platzhalter gemaB der Erfin- 
dung. 

Wie aus Fig. 1 ersichtlich ist, ist der Platzhalter 1 aus 
drei zylindermantelfdrmigen Elementen 2, 3, 4 gebildet, 
die uber Verbindungsstucke 10, 11 miteinander verbun- 
den sind. Der Zylindermantel eines jeden der zylinder- 
mantelfdrmigen Elemente 2, 3, 4 weist in der aus Fig. 1 
ersichtlichen Weise rautenfdrmige Ausnehmungen 5 
auf, die sich mit ihrer Langsdiagonalen parallel zu der 
Zylinderachse erstrecken. Jeweils benachbarte Reihen 
6, 7 solcher rautenformigen Ausnehmungen sind gegen- 
einander um eine halbe Rautenhdhe versetzt. Durch die 
derart netzfdrmig ausgebildete Wandung der zylinder- 
mantelfdrmigen Elemente (2, 3, 4) wird erreicht, daB eine 
auf die Elemente in Richtung ihrer Langsachse wirken- 
de Belastung gleichmaBig aufgenommen wird. 

Der untere Rand 8 und der obere Rand 9 jedes zylin- 
dermantelformigen Elementes ist jeweils so ausgebildet, 
daB annahernd "V'-fdrmige Zacken 8a, 8b bzw. 9a, 9b in 
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der Mantelebene jeweils parallel zur Zylinderachse 
nach unten bzw. nach oben hervorstehen. Die Enden der 
Zacken 8a, 8b bzw. 9a, 9b sind so angefast bzw. ange- 
schragt, daB sich die beiden schragen Flachen unter ei- 

5 nem Winkel von annahernd 45° schneiden, so daB eine 
Art Schneidrand gebildet ist. 

Bei dem in Fig. 1 dargestellten Ausfuhrungsbeispiel 
umfaBt der Platzhalter 1 drei zylindermantelformige 
Elemente 2, 3, 4 der oben beschriebenen Art, wobei die 

io Elemente jeweils gleiche Wandstarke aber unterschied- 
liche Mantelquerschnittsflachen aufweisen. Ein Innen- 
durchmesser D2 des zylindermantelfdrmigen Elementes 
3 ist kleiner als ein Innendurchmesser D3 des zylinder- 
mantelfdrmigen Elementes 2 und ein Innendurchmesser 

15 Dl des zylindermantelfdrmigen Elementes 4 ist kleiner 
als der Innendurchmesser D2 des zylindermantelfdrmi- 
gen Elementes 3. Die Elemente 2 und 3 bzw. 4 und 3 sind 
jeweils uber Verbindungsstucke 10 bzw. 11 miteinander 
verbunden. 

20 Wie aus Fig. 3a und Fig. 3b ersichtlich ist, bestehen 
die Verbindungsstucke 10 bzw. 11 jeweils aus einem 
ersten zylindermantelfdrmigen Abschnitt 10a bzw. 11a 
und einem zweiten zylindermantelfdrmigen Abschnitt 
10b bzw. lib. Ein AuBendurchmesser D3 des Abschnit- 

25 tes 11a des Verbindungsstuckes 11 entspricht dem In- 
nendurchmesser des Elementes 2. Ein AuBendurchmes- 
ser D2 des Abschittes lib des Verbindungsstuckes 11 
entspricht dem Innendurchmesser des Elementes 3. Ein 
AuBendurchmesser D2 des Abschnittes 10a des Verbin- 

30 dungsstiickes 10 entspricht dem Innendurchmesser des 
Elementes 3. Ein AuBendurchmesser Dl des Abschnit- 
tes 10b des Verbindungsstuckes 10 entspricht dem In- 
nendurchmesser des Elementes 4. 
Die ersten Abschnitte 10a bzw. 11a der Verbindungs- 

35 elemente 10 bzw. 11 weisen jeweils an ihrer an den 
zweiten Abschnitt 10b bzw. lib angrenzenden Seite ei- 
nen Vorsprung 20 bzw. 21 auf, dessen AuBendurchmes- 
ser einem AuBendurchmesser des Elementes 3 bzw. des 
Elementes 2 entspricht 

40 Der erste zylindermantelfdrmigen Abschnitt 10a bzw. 
1 la sowie der zweite zylindermantelfdrmigen Abschnitt 
10b bzw. lib der Verbindungsstucke 10 bzw. 11 weist 
jeweils eine Gewindebohrung 30, 40 bzw. 31, 41 zur 
Aufnahme einer Schraube 50 auf, deren Achse in einem 

45 rechten Winkel zur Zylinderachse verlauft. Der Durch- 
messer der Gewindebohrungen 30, 40, 31, 41 ist kleiner 
als der Abstand zweier gegenuberliegender Seiten der 
rautenformigen Ausnehmung 5 der zylindermantelfdr- 
migen Elemente 2, 3 bzw. 4. 

50 Der Abstand der Achse der Gewindebohrungen 30, 
40 bzw. 31, 41 der Verbindungsstucke 10 bzw. 11 von 
den jeweiligen Vorspriingen 20 bzw. 21 ist gleich dem 
Abstand eines Mittelpunktes einer ersten vollstandigen 
rautenformigen Ausnehmung 5 von dem Rand 8 bzw. 9 

55 des zylinderfdrmigen Elementes 2, 3 bzw. 4. In zusam- 
mengesetztem Zustand sind die Elemente 2, 3, 4 des 
Platzhalters mit den Verbindungsstucken 10 bzw. 11 
derart verschraubt, daB jeweils eine durch eine der er- 
sten vollstandigen Ausnehmungen 5 hindurchgefuhrte 

60 Schraube 50 in die jeweilige Gewindebohrung des Ver- 
bindungsstuckes eingreift Dabei weist ein Schrauben- 
kopf der Schraube einen Durchmesser auf, der grdBer 
als der Abstand zweier gegenuberliegender Seiten der 
rautenformigen Ausnehmung 5 ist 

65 Die zylindermantelfdrmigen Elemente 2, 3 und 4, die 
Verbindungsstucke 10, 11 sowie die Schrauben 50 sind 
aus korpervertraglichem Material, beispielsweise aus 
Titan gefertigt 



DE 195 

3 

Im Betrieb werden die Querschnitte bzw. die Durch- 
messer der zylindermantelformigen Elemente 2 und 4 so 
ausgewahlt, daB sie im wesentlichen den Querschnitten 
bzw. den Durchmessern der miteinander zu verbinden- 
den Wirbeln entsprechen. Der Querschnitt bzw. der 
Durchmesser des zylindermantelformigen Elementes 3 
wird so gewahlt, daB er kleiner als der Durchmesser des 
zylindermantelformigen Elementes 2 und groBer als der 
Durchmesser des zylindermantelformigen Elementes 4 
ist. Die axialen Langen der zylindermantelformigen Ele- 
mente 2, 3 und 4 werden so gewahlt, daB in zusammen- 
gestecktem Zustand der Platzhalter 1 so zwischen die zu 
verbindenden Wirbel paBt, daB diese den ursprungli- 
chen Abstand zueinander behalten. AnschlieBend wer- 
den die zylindermantelformigen Elemente 4 bzw. 3 je- 
weils so iiber den ersten Abschnitt 10a bzw. den zweiten 
Abschnitt 10b des Verbindungsstiickes 10 geschoben, 
daB die einander zugewandten Enden der Elemente 4 
und 3 jeweils an dem Vorsprung 20 des Verbindungs- 
stiickes 10 anliegen. Dann wird jeweils eine der rauten- 
formigen Ausnehmungen 5 der Wandung der Elemente 
2 bzw. 3 durch Drehen des Elementes in Deckung mit 
der Gewindebohrung 30 bzw. 40 des Verbindungsstiik- 
kes 10 gebracht. Wie aus Fig. 1 ersichtlich ist, werden 
die Elemente 4 und 3 sodann jeweils iiber die Schrauben 
50, die in die Gewindebohrungen 30 bzw. 40 einge- 
schraubt werden, mit dem Verbindungsstuck 10 verbun- 
den. In analoger Weise werden die Elemente 2 und 3 mit 
dem Verbindungsstuck 11 verbunden. 

Sodann greift der Platzhalter 1 mit seinen Zacken 8a, 
8b des Elementes 2 bzw. mit den Zacken 9a, 9b des 
Elementes 4 in die Stirnseite der zu verbindenden Wir- 
bel in der Weise ein, daB eine Torsionsbewegung des 
einen Wirbels gegeniiber dem anderen Wirbel durch die 
hervorstehenden Zacken auf den jeweils anderen Wir- 
bel tibertragen bzw. gebremst wird 

Durch die Ausnehmungen hindurch wird zumindest 
das Innere des Platzhalters 1 mit Knochenzement aus- 
gefullt. Gewunschtenfalls kann so viel Knochenzement 
eingefuhrt werden, daB dieser durch die Ausnehmungen 
nach auBen tritt und daB eine Modellierung auf der 
AuBenflache vorgenommen wird. Vorzugsweise wird 
das Ausfullen mit Knochenzement nach dem Einsetzen 
des Platzhalters 1 vorgenommen. Es ist aber auch ein 
Ausfullen des Innenraumes des Platzhalters 1 vor dem 
Einsetzen moglich. 

Bei dem in Fig. 2 dargestellten Platzhalter gemaB ei- 
nes zweiten Ausfiihrungsbeispiels ist zwischen zwei zy- 
lindermantelformige Elementen 12, 13 mit gleichem 
Durchmesser ein drittes zylindermantelformiges Ele- 
ment 14 mit kleinerem Durchmesser vorgesehen. Die 
Elemente 12, 13 und 14 weisen jeweils die im Zusam- 
menhang mit dem ersten Ausfuhrungsbeispiel beschrie- 
bene Struktur auf. Zum Verbinden der Elemente 12 und 
14 bzw. 14 und 13 sind jeweils zwei gleichartige Verbin- 
dungsstiicke 15 vorgesehen, die entsprechend den Ver- 
bindungsstucken 10 und 11 des ersten Ausfiihrungsbei- 
spiels ausgebildet sind. Die jeweiligen AuBendurchmes- 
ser D4 bzw. D3 des des ersten bzw. des zweiten zylin- 
dermantelfarmigen Abschnittes 15a, 15b sind an die je- 
weiligen Innendurchmesser der Elemente 12 und 14 an- 
gepaBt. Der Platzhalter gemaB dieses zweiten Ausfiih- 
rungsbeispiels wird hauptsachlich zum Verbinden von 
Wirbeln mit gleichem Querschnitt verwendet, wobei bei 
der Verbindung jedoch Platz gespart werden muB, so 
daB es vorteilhaft ist, das Mittelstuck, in diesem Fall das 
Element 14 mit geringerem Durchmesser auszubildea 
Bei den oben beschriebenen Ausfuhrungsbeispielen 
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ist der Querschnitt der mantelformigen Elemente je- 
weils kreisformig ausgebildet. Bevorzugt wird jedoch 
der Querschnitt jeweils in Abhangigkeit von der Quer- 
schnittsform der zu verbindenden Wirbel verwendet. 

5 Fur die Verbindung von Wirbeln im lumbalen Bereich 
weisen die mantelformigen Elemente vorzugsweise ei- 
nen nierenfdrmigen Querschnitt oder einen ovalen 
Querschnitt auf. Es besteht jedoch die Moglichkeit je 
nach Ausbildung der Abschnitte des Verbindungsstuk- 

io kes auch einen Platzhalter zu schaffen, der auf seinen 
beiden einander gegenuberliegenden Flachen, die je- 
weils mit den Wirbeln verbunden werden sollen, unter- 
schiedliche Flachenformen vorzusehen. 
Der Platzhalter muB nicht notwendigerweise aus drei 

is mantelformigen Elementen zusammengesetzt sein. In 
manchen Fallen genugen auch zwei Elemente oder es 
konnen mehr als drei Elemente erforderlich sein. Die 
geeignete Zusammensetzung des Platzhalters aus meh- 
reren Elementen geeigneter GroBe ermoglicht eine ein- 

20 fache Anpassung an die Gegebenheiten des Wirbeler- 
satzes. 

Anstelle des Ausfiillens mit Knochenzement ist es 
auch moglich, im Inneren des Platzhalters eigene oder 
Fremdknochenstucke einzusetzen, so daB der Platzhal- 
25 ter um das eingesetzte Knochenstiick herum die Trag- 
funktion ubernimmt Damit wird ein sicherer Schutz des 
Riickenmarkkanales gegen Verschleudern des Kno- 
chenzementes oder der Knochenstucke erreicht. 

30 Patentanspriiche 

1. Platzhalter fur Wirbel, gekennzeichnet durch 

wenigstens zwei mantelformige Elemente (2, 3, 4, 
12, 13, 14) mit unterschiedlichem Querschnitt und 
35 wenigstens ein Verbindungsstuck (10, 11, 15) zum 
Verbinden der Elemente. 

2. Platzhalter nach Anspruch 1, dadurch gekenn- 
zeichnet, daB die Elemente (2, 3, 4, 12, 13, 14) eine 
zylindrische Form aufweisen. 

40 3. Platzhalter nach Anspruch 1 oder 2, dadurch ge- 
kennzeichnet, daB in der Wandung der mantelfor- 
migen Elemente (2, 3, 4, 12, 13, 14) jeweils eine 
Ausnehmung (5) vorgesehen ist. 

4. Platzhalter nach einem der Anspriiche 1 bis 3, 
45 dadurch gekennzeichnet, daB mindestens einer der 

Rander (8, 9) eines jeden mantelformigen Elemen- 
tes (2, 3, 4, 12, 13, 14) wenigstens teilweise zacken- 
formig mit Zacken (8a, 8b, 9a, 9b) ausgebildet ist. 

5. Platzhalter nach Anspruch 3 oder 4, dadurch ge- 
50 kennzeichnet, daB die Wandung aus einem Blech 

gebildet ist, welches eine Vielzahl von annahernd 
viereckigen Ausnehmungen (5) aufweist, die so aus- 
gerichtet sind, daB sich jeweils eine Diagonale der 
Ausnehmung im wesentlichen parallel zu einer 
55 Langsachse des Elementes (2, 3, 4, 12, 13, 14) er- 
streckt 

6. Platzhalter nach Anspruch 5, dadurch gekenn- 
zeichnet, daB die Ausnehmungen (5) im wesentli- 
chen rautenformig sind und die Diagonale die 

60 Lftngsdiagonale der Raute ist. 

7. Platzhalter nach Anspruch 5 oder 6, dadurch ge- 
kennzeichnet, daB die Zacken (8a, 8b, 9a, 9b) jeweils 
durch V-formige Ausnehmungen an den Randern 
(8, 9) des Bleches gebildet sind. 

65 8. Platzhalter nach einem der Anspriiche 4 bis 7, 
dadurch gekennzeichnet, daB die Zacken (8a, 8b, 9a, 
9b) zum besseren Eingreifen in benachbarte Wir- 
belteile angefast sind. 
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9. Platzhalter nach einem der Anspriiche 1 bis 8, 
dadurch gekennzeichnet, daB das Verbindungs- 
stiick (10, 1 1, 15) als mantelformiges Element ausge- 
bildet ist mit einem ersten Abschnitt (10a, 11a, 15a), 
dessen auBerer Mantelquerschnitt dem inneren 5 
Mantelquerschnitt des einen mantelformigen Ele- 
mentes (2) entspricht und mit einem zweiten Ab- 
schnitt (10b, lib, 15b), dessen auBerer Mantelquer- 
schnitt dem inneren Mantelquerschnitt des mit dem 
ersten mantelformigen Elementes zu verbindenden 10 
zweiten mantelformigen Elementes (3) entspricht. 

10. Platzhalter nach Anspruch 9, dadurch gekenn- 
zeichnet, daB jeder der beiden Abschnitte (10a, 10b; 
11a, lib; 15a, 15b) eine Gewindebohrung zur Auf- 
nahme einer Schraube (50) auf weist. 1 5 

11. Platzhalter nach Anspruch 9 oder 10, dadurch 
gekennzeichnet, daB das Verbindungsstiick (10, 11, 
15) an der Verbindungsstelle der Abschnitte (10a, 
10b; 11a, lib) einen Vorsprung (20, 21) mit einem 
Querschnitt aufweist, der groBer oder gleich dem 20 
groBten Querschnitt der miteinander zu verbinden- 
den Elemente (2, 3, 4, 12, 13, 14) ist. 

12. Platzhalter nach einem der Anspruche 9 bis 11, 
dadurch gekennzeichnet, daB der erste und der 
zweite Abschnitt (10a, 19b; 11a, lib) des Verbin- 25 
dungsstiickes (10, 1 1) zylindermantelformig sind. 

13. Platzhalter nach einem der Anspruche 1 bis 12, 
dadurch gekennzeichnet, daB das Verbindungs- 
stiick mit den mantelformigen Elementen ver- 
schraubt ist. 30 

14. Platzhalter nach einem der Anspruche 1 bis 13, 
dadurch gekennzeichnet, daB der Platzhalter drei 
mantelformige Elemente (2, 3, 4; 12, 13, 14) mit zwei 
zur Verbindung von jeweils zwei Elementen vorge- 
sehene Verbindungsstiicken (10, 11; 15, 15) auf- 35 
weist. 

15. Platzhalter nach Anspruch 14, dadurch gekenn- 
zeichnet, daB zwei der drei mantelformigen Ele- 
mente (12, 13) die iiber das dritte mantelfdrmige 
Element (14) miteinander verbunden sind, gleichen 40 
Querschnitt aufweisen. 

16. Platzhalter nach einem der Anspriiche 1 oder 3 
bis 15, dadurch gekennzeichnet, daB die Elemente 
und die Verbindungsstucke einen nierenformigen 
Querschnitt aufweisen. 45 

17. Platzhalter nach einem der Anspruche 1 bis 16, 
dadurch gekennzeichnet, daB der Platzhalter aus 
einem korpervertraglichen Material, insbesondere 
aus Titan, gebildet ist. 

18. Platzhalter nach einem der Anspruche 1 bis 17, 50 
dadurch gekennzeichnet, daB das innere der man- 
telformigen Elemente mit einem Knochenzement 
ausgefiillt ist. 
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j) Distanzhaltendes Implantat zum Ersetzen von fehlenden Wirbeiknochen 



Distanzhal 



n von fehlenden 



' Wirbeiknochen, welches aus Elementen besteht, die relativ 
zueinander axial bewegbar und festlegbar sind, wobei die 
Eiemente ineinander angeordnet werden und ihre beriihren- 
den Flachen mit ineinanderpaSbaren Formgebungen verse- 
hen sind, weiche ein Auseinanderziehen der Eiemente 
ermoglichen, ihrZusammenschieban dagegen verhindern. 



Die folgenden Angaben sind den v 
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Beschreibung 

Die Erfindung betrifft ein distanzhaltendes Implantat 
zum Ersetzen von fehlenden Wirbelknochen, welches 
relativ zueinander in axialer Richtung bewegbare und 5 
festlegbare Elemente aufweist. 

Es ist bekannt, daB die infolge von Verletzungen oder 
Entfernung von Geschwulsten entstehenden Knochen- 
ausfSlle durch aus einem anderen Teil des Knochensy- 
stems entnommene korpereigene Knochen (Transplan- 10 
tat), Alloplastik und/oder distanzhaltende mechanische 
Elemente ersetzt werden kdnnen. 

Auch bei der Verwendung von korpereigener oder 
alloplastischer Materie ist ein Abstutzen der die Kno- 
chenausfallstelle umgebenden Teile erforderlich, da die 15 
Eingliederung der autologen Transplantate eine langere 
Zeit beansprucht und deren sofortige Belastung nicht 
mdglich ist 

Zu diesem Zweck werden in bekannter Weise aus 
einem Titannetz gefertigte Zylinder verwendet, welche 20 
einerseits das zwischen die Wirbelknochen implantierte 
Material umgeben und gleichzeitig die benachbarten 
Wirbelknochen mechanisch abstutzen. Derartige Zylin- 
der aus Titannetz mussen jedoch gemeinsam mit Kno- 
chenschrauben und Fixierstaben verwendet werden, 25 
wodurch ihre Anwendung auBerordentlich kompliziert 
und zeitaufwendig wird. 

GemaB einer anderen bekannten Losung wird die 
Knochenfehlstelle durch distanzhaltende Elemente er- 
setzt, die eine einstellbare Lange aufweisen und mit 30 
Klauen versehen sind. Die Lange der distanzhaltenden 
Elemente kann mittels Schraubenbefestigung an beiden 
Seiten des Implantates eingestellt werden, was unter 
Operationsbedingungen iiuBerst schwierig ist. 

Die Erfindung hat deshalb zum Ziel, eine Vorrichtung 35 
zum Aufrechterhalten des normalen Abstands zwischen 
den Wirbeln (distanzhaltendes Implantat) auszubilden, 
die auBerordentlich einfach aufgebaut ist und auch un- 
ter Operationsbedingungen schnell, einfach und sicher 
implantiert werden kann. 40 

Die gestellte Aufgabe wird durch ein distanzhalten- 
des Implantat zum Ersetzen von fehlenden Wirbeln ge- 
16st, das zwei Elemente aufweist, die relativ zueinander 
in axialer Richtung bewegbar und festlegbar sind, wobei 
erfindungsgemaB die Elemente ineinander angeordnet 45 
werden kdnnen und ihre einander beruhrenden Flachen 
mit ineinander einpaBbaren Formgebungen versehen 
sind, die derart zusammenwirken, daB ein Auseinander- 
ziehen der Elemente ermoglicht, ihr Zusammenschieben 
dagegen verhindert wird. 50 

Bei einer bevorzugten Ausfiihrungsform sind die Ele- 
mente Hohlkorper, wobei an der inneren Mantelflache 
des auBeren Elementes im Querschnitt sagezahnformi- 
ge Nuten ausgebildet sind, und an dem dunnwandigen 
inneren Element im Querschnitt sagezahnformige Rip- 55 
pen ausgebildet sind, die eine der Gestalt der Nuten 
zugeordnete bzw. sie erganzende Form aufweisen. 

Bei einer weiteren vorteilhaften Ausfuhrungsform 
der Erfindung weist die innere Mantel flache des auBe- 
ren Elements mindestens eine axial ausgerichtete Rippe 60 
auf, wohingegen die Wand des inneren Elements minde- 
stens einen axial ausgerichteten komplementaren 
Schlitz aufweist, in den die Rippe eingreifen kann, so 
daB die beiden Elemente in ihrer Lage fixiert sind. 

Bei einer anderen Ausfuhrungsform der Erfindung ist 65 
ein Ende des auBeren Elements mit einem Boden ver- 
schlossen, dessen AuBenseite mit Eingriffsklauen verse- 
hen ist, und ein Ende des inneren Elements ist ebenfalls 



mit einem Boden verschlossen, dessen AuBenseite mit 
Eingriffsklauen versehen ist Es konnen jedoch auch sol- 
che Elemente verwendet werden, bei denen beide En- 
den offen sind, wobei an ihrem einen Ende jedoch ein 
mit Klauen oder einem StutzfuB versehener Pfropfen 
angeordnet ist. 

Bei einer bevorzugten Ausfuhrungsform der Erfin- 
dung sind die Elemente zylinderformig und weisen einen 
zylindrischen Hohlraum auf, wahrend die sagezahnfor- 
migen Nuten als Kreisnuten und die sagezahnfdrmigen 
Rippen als umlaufende Rippen ausgebildet sind. 

Weitere Merkmale und Details der Erfindung werden 
nachstehend anhand eines Ausfuhrungsbeispiels in Ver- 
bindung mit den Zeichnung naher erlautert In der 
Zeichnungzeigen: 

Fig. 1 ein iuBeres Element eines erfindungsgemaBen 
Implantates in Schnittdarstellung, 

Fig. 2 ein inneres Element eines erfindungsgemaBen 
Implantates in Halbschnittdarstellung, und 

Fig. 3 ein erfindungsgemaBes Implantat in Schnitt- 
darstellung. 

Das in den Figuren dargestellte auBere Element 1 und 
das innere Element 2 sind bei der gezeigten Ausfuh- 
rungsform aus den Zylindern 3 bzw. 4 ausgebildet. Die 
auBere Mantelflache des auBeren Elementes 1 ist zylin- 
drisch, in seine innere, ebenfalls zylindrische Mantelfla- 
che sind Nuten 5 eingearbeitet. Die Nuten 5 sind im 
Querschnitt sagezahnformig ausgebildet, wobei die Tie- 
fe der Nuten jeweils in Richtung auf das Ende, in das das 
innere Element 2 eingefuhrt wird, abnimmt. Der Zylin- 
der 3 ist unten mit einem Boden 6 abgeschlossen. Der 
Boden 6 ist mit Klauen 7 versehen. Auf der auBeren 
Mantelflache des Zylinders 3 sind einander gegeniiber- 
liegend zwei entlang von Mantellinien verlaufende Nu- 
ten 8 ausgebildet, so daB auf der Innenseite zwei vor- 
springende Rippen 8a geformt sind. 

Aus Fig. 2 ist ersichtlich, daB der Hohlraum des Zylin- 
ders 4 des inneren Elementes 2 ebenfalls von einem 
Boden 9 begrenzt ist, dessen AuBenseite mit Klauen 10 
versehen ist. An dem unteren Teil der auBeren Mantel- 
flache des Zylinders 4 sind Rippen 11 angeordnet. Diese 
Rippen 1 1 sind im Querschnitt ebenfalls sagezahnformig 
und passen in die Nuten 5 des auBeren Elementes 1. Der 
Zylinder 4 des inneren Elementes 2 weist eine dtinnere 
Wand auf als der Zylinder 3 des auBeren Elementes 1 
und an seiner Mantelflache sind fast iiber die ganze 
Lange Schlitze 12 ausgebildet. Die zusammen durch die 
diinne Wand des Zylinders 4 und die Schlitze 12 sicher- 
gestellte elastische Ausbildung ermdglicht es, wenn die 
Elemente einmal ineinander eingesetzt sind, daB das in- 
nere Element 2 aus dem auBeren Element 1 herausbe- 
wegbar ist, wobei die Rippen 11 des inneren Elementes 
2 aus den Nuten 5 des auBeren Elementes 1 heraussprin- 
gen und in die jeweils dahinterliegenden Nuten einra- 
sten. Somit bilden das innere Element 1 und das auBere 
Element 2 ein langenveranderliches und -verstellbares 
distanzhaltendes Implantat das gegen ein Zusammen- 
schieben verriegelt ist, aber durch Verlagern des Ele- 
ments 2 stufenweise auseinandergezogen werden kann. 

Dadurch, daB die Rippen 8a des auBeren Elementes 1 
und die Schlitze 12 des inneren Elementes 2 miteinander 
in Deckung gebracht werden, kann das Implantat in der 
gewiinschten Lage fixiert werden, ohne daB zusatzliche 
Befestigungsmittel erforderlich sind. 

Das Einsetzen kann im konkreten Fall so erfolgen, 
daB das Implantat in vollkommen zusammengeschobe- 
nem Zustand des auBeren und inneren Elementes an die 
Stelle der Knochenfehlstelle zwischen die nachst be- 
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nachbarten Wirbelknochen eingefugt wird und die Ele- ■ 

mente mittels einer Zange so weit auseinandergezogen Hierzu 1 Seite(n) Zeichnungen 

werden, bis die benachbarten Wirbelknochen in die ge- 

wlinschte Position gelangen. Das Einsetzen besteht so- 

mit praktisch nur aus zwei einfachen Arbeitsschritten, 5 

welche auch unter Operationsbedingungen einfach und 

sicher durchgeftihrt werden k6nnen. Erforderlichenfalls 

konnen die Elemente gegeneinander in der oben er- 

wahnten Weise unter Zusammenwirken der Rippen 8 

und der Schlitze 12 verkeilt werden. _ 10 

Im Vergieich mit den bekannten Implantaten verein- 
facht die erfindungsgemaBe Losung in auSerordentli- 
cher Weise die Durchfiihrung der erforderlichen Ar- 
beitsablaufe beim Einsetzen des Implantates dadurch, 
daB zur Festlegung der relativ zueinander bewegbaren 15 
Elemente kein gesonderter Arbeitsschritt erforderlich 
ist und der einmal eingestellte Abstand sich durch eine 
falsche Bewegung oder aus sonstigen Griinden nicht 
verandern kann. 

Natttrlich kann das Implantat in zahlreichen Varian- 20 
ten ausgebildet sein, z. B. auf die Weise, daB anstelle der 
Klauen andere Stiitzelemente z. B. StiitzfuBe verwendet 
werden. Die die Elemente bildenden rohrformigen K6r- 
per k6nnen an beiden Seiten offen sein, in diesem Fall 
k6nnen die Stiitzflachen oder Klauen pfropfenartig in 25 
das eine Ende der Elemente eingefugt werden. 

Patentanspruche 

1. Distanzhaltendes Implantat zum Ersetzen von 30 
fehlenden Wirbelknochen, das Elemente aufweist, 
die relativ zueinander axial bewegbar und festleg- 
bar sind, dadurch gekennzeichnet, daB die Ele- 
mente (1, 2) ineinander angeordnet werden konnen 
und ihre einander beriihrenden Flachen mit mitein- 35 
ander in Eingriff bringbaren Formgestaltungen 
versehen sind, die derart zusammenwirken, daB ein 
Auseinanderziehen der Elemente ermdglicht, ihr 
Zusammenschieben dagegen verhindert wird. 

2. Implantat nach Anspruch 1 , dadurch gekenn- 40 
zeichnet, daB die Elemente HohlkSrper sind, wobei 
an der inneren Mantelflache des auBeren Elemen- 
tes (1) s&gezahnformige Nuten (5) ausgebildet sind 
und an der auBeren Mantelflache des inneren Ele- 
ments (2) sagezahnformige Rippen (11) ausgebildet 45 
sind, die eine an die Gestalt der Nuten (5) angepaB- 

te bzw. diese erganzende Form aufweisen. 

3. Implantat nach Anspruch 1 oder 2, dadurch ge- 
kennzeichnet, daB auf der inneren Mantelflache des 
auBeren Elements (1) mindestens eine axiale Rippe 50 
(8a) ausgebildet ist und daB die Wand des inneren 
Elements (2) mindestens einen axialen Schlitz (12) 
aufweist, in den die Rippe (8a) eingreifen kann, so 
daB die Lage der beiden Elemente zueinander fi- 
xiert ist. . 55 

4. Implantat nach einem der Anspruche 1 bis 3, 
dadurch gekennzeichnet, daB beide Enden wenig- 
stens eines der Elemente (1, 2) offen sind und an 
einem der Enden ein mit axialen Klauen (7) oder 
einem StutzfuB versehener Pfropfen (6) angeordnet eo 
ist. 

5. Implantat nach einem der Anspruche 1 bis 4, 
dadurch gekennzeichnet, daB wenigstens ein Ende 
eines Elements (1 , 2) mit einem Boden (9) abge- 
schlossen und an seiner auBeren Seite mit Klauen 65 
(7) versehen ist. 
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f) Implantatzum Einsetzen zwischen Wirbelkorper als Platzhalter 
l) Das Implantat besteht aus zwei endstandigen, zur Anlage 



(1, 2) und einem dazwischen befindlichen mittleren Implan- 
tattaii (3), das mit einem der endstandigen Implantatteile 
durch ein Gewinde (4) verbunden ist, wobei durch Verdrehen 
des mittleren Implsntatteils (3) die Lange des Implantats 
insgesamt veranderbar ist. Die endstandigen Implantatteile 
(1, 2) bilden rohrformige Hulsen (5', 5") mit von Aussparun- 
gen (6) durehbrochenen Hulsenwanden und greifen mit 
ihran Hulsen (5', 5") axial ineinander, wobei sie an den 
Hulsenwanden axial gegeneinander verschieblich gefuhrt 
sowia gegen gegenseitiges Verdrehen urn die Hulsenachse 
gesichert sind. Das Gewinde (4) ist zwischen dem mittleren 
Implantatteil (3) und dem mit ihm gewindemaSig verbun- 
denen endstandigen Implantatteil (1) vorgesehen und das im 
Gewinde (4) verdrehbare mittlere Implantatteil (3) ist als 
axialer Anschlag fOr das andere endstandige Implantatteil 
(2) 
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Beschreibung 

Die Erfindung betrifft ein Implantat zum Einsetzen 
zwischen Wirbelkorper als Platzhalter, bestehend aus 
zwei endstandigen, zur Anlage an den angrenzenden 
Wirbeln bestimmten Implantatteilen und einem dazwi- 
schen befindlichen mittleren Implantatteil, das mit ei- 
nem der endstandigen Inplantatteile durch ein Gewinde 
verbunden ist, wobei die drei Implantatteile und das 
Gewinde in Langsrichtung der Wirbelsaule koaxial an- 
geordnet sind und durch Verdrehen des mittleren Im- 
plantatteils die Lange des Implantats insgesamt veran- 
derbar ist, und wobei die endstandigen Implantatteile 
rohrfdrmige Hiilsen mit von Aussparungen durchbro- 
chenen Hulsenwanden bilden. 

Implantate dieser Art sind aus DE 44 23 257 Al be- 
kannt und dienen als Platzhalter fur aus der Wirbelsaule 
entfernte Wirbel oder Wirbelteile. Die Implantate er- 
moglichen durch Verdrehen des mittleren Implantatteils 
eine Distraktion des das Implantat enthaltenden Wirbel- 
saulenbereichs. Dabei sind beide endstandigen Implan- 
tatteile mit dem mittleren Implantatteil durch je ein ei- 
genes Gewinde verbunden, wobei die beiden Gewinde 
in Langsrichtung der Wirbelsaule koaxial angeordnet 
sind und zueinander gegenlaufigen Gewindesinn besit- 
zen. Durch die Aussparungen in den Implantatteilen 
kann gewunschtenfalls ein in das Innere der rohrfdrmi- 
gen Hulsen einzubringendes Material, wie Knochenze- 
ment oder Knochenstiicke, eingefiigt werden, wodurch 
ein schnellerer GefaBanschluB mit dem Implantat er- 
reicht wird. Daher ist das Implantat fur die Induktion 
der Knochenbildung und Stimulation der Knochen gut 
geeignet und es kann nach der Implantation leicht und 
schnell einwachsen. Allerdings ist bei diesen Implanta- 
ten die axiale Gesamtlange mindestens so groB wie die 
Gesamtlange der beiden gegensinnigen Gewinde, was 
eine Beschrankung hinsichtlich der kleinstmoglichen 
Implantatlange bedeutet, so daB diese bekannten Im- 
plantate nicht als Zwischenwirbelplatzhalter zum Band- 
scheibenersatz geeignet sind. 

Der Erfindung liegt die Aufgabe zu Grunde, ein Im- 
plantat der eingangs genannten Art so auszubilden, daB 
es auf eine Mindestlange einstellbar ist, die seine Ver- 
wendung auBer als kompletter Ersatz eines Wirbelkor- 
pers, insbesondere im Halswirbelbereich, auch als Zwi- 
schenwirbelplatzhalter zum Bandscheibenersatz, insbe- 
sondere im lumbalen Bereich, ermoglicht. 

Diese Aufgabe wird nach der Erfindung dadurch ge- 
lost, daB die beiden endstandigen Implantatteile mit ih- 
ren Hulsen axial ineinander greifen und an den Hiilsen- 
wanden axial gegeneinander verschieblich gefuhrt so- 
wie gegen gegenseitiges Verdrehen urn die Hulsenachse 
gesichert sind, daB das Gewinde zwischen dem mittleren 
Implantatteil und dem mit ihm gewindemaBig verbun- 
denen endstandigen Implantatteil an dessen Hiilse vor- 
gesehen ist und daB das im Gewinde dieser Hiilse ver- 
drehbare mittlere Implantatteil als axialer Anschlag fiir 
das andere endstandige Implantatteil ausgebildet ist 

Da das erfindungsgemaBe Implantat nur ein einziges 
Gewinde besitzt, ist die mogliche Mindestlange, auf die 
das Implantat verkiirzt werden kann, durch die Gewin- 
delange nur dieses einen Gewindes bestimmt, denn die 
beiden endstandigen Implantatteile konnen praktisch 
fiber die gesamte Lange ihrer rohrformigen Hulsen vol- 
lig ineinandergeschraubt werden, was insgesamt eine 
axial sehr niedrige Bauform und damit die Verwendung 
des Implantats als Bandscheibenersatz ermoglicht Den- 
noch bleibt die Distraktionsmoglichkeit des Implantats 



wahrend der Operation voll erhalten, da nur das mittlere 
Implantatteil im Gewinde entsprechend verdreht zu 
werden braucht, damit sich die Lange des Implantats 
insgesamt nach Wunsch andert. 
5 Eine im Hinblick auf die Herstellung, Montage und 
Handhabung besonders einfache und daher bevorzugte 
Ausfiihrungsform des erfindungsgemaBen Implantats 
ist dadurch gekennzeichnet, daB die Hiilse des mit dem 
mittleren Implantatteil gewindemaBig verbundenen 

io endstandigen Implantatteils das Gewinde auf seiner au- 
Beren Umfangsflache tragt und sowohl vom mittleren 
Implantatteil als auch von der Hiilse des anderen end- 
standigen Implantatteils radial auBen umfaBt ist Da- 
durch ist das mittlere Implantatteil zum Verdrehen 

15 leicht zuganglich und das dieses mittlere Implantatteil 
fiihrende Gewinde des endstandigen Implantatteils 
durch die Hiilse des anderen endstandigen Implantat- 
teils auBenseitig axial iibergriffen. Auch empfiehlt es 
sich, die Anordnung so zu treffen, daB zur gegenseitigen 

20 Verdrehungssicherung der beiden endstandigen Inplan- 
tatteile in der Hiilsenwand des einen Implantatteils ein 
axial verlaufender Fiihrungsschlitz und an der Hiilsen- 
wand des anderen Inplantatteils ein in den Fiihrungs- 
schlitz eingreifender Fiihrungsvorsprung vorgesehen 

25 ist Fiihrungsschlitz und Fiihrungsvorsprung konnen zu 
mehreren verteilt uber den Umfang der Hiilsenwande 
angeordnet sein. Um die gegenseitige Stellung der bei- 
den endstandigen Implantatteile auch unabhangig von 
der Anschlagfunktion des mittleren Implantatteils fixie- 

30 ren zu konnen, ist eine weitere vorteilhafte Ausfiih- 
rungsform des erfindungsgemaBen Implantats dadurch 
gekennzeichnet, daB die Hiilse eines der endstandigen 
Implantatteile im Uberlappungsbereich der Hulsen bei- 
der endstandiger Implantatteile mindestens eine radiale 

35 Gewindebohrung aufweist, in der eine gegen die Hiilse 
des anderen endstandigen Implantatteils verspannbare 
Klemmschraube gefuhrt ist In weiter bevorzugter Aus- 
fiihrungsform konnen eines oder beide der endstandi- 
gen Implantatteile am jeweils vom mittleren Implantat- 

40 teil abgewandten Ende mit einer ringformigen Stirn- 
platte und diese Stirnplatte an ihrer Stirnflache mit zum 
Eindringen in den angrenzenden Wirbel bestimmten 
Schneiden oder Spitzen versehen sein. Beziiglich der 
Ausbildung und Anordnung der Aussparungen in den 

45 Hulsenwanden der endstandigen Implantatteile besteht 
im Rahmen der Erfindung eine gewisse Wahlfreiheit 
Einerseits soli der von den Aussparungen insgesamt re- 
prasentierte lichte Querschnitt moglichst groB sein, an- 
derseits diirfen die Aussparungen den Gewindebereich 

50 nicht unzulassig schwachen, damit die Festigkeit der 
Gewindeverbindung zwischen dem einen endstandigen 
Implantatteil und dem damit gewindemaBig verbun- 
denen mittleren Implantatteil keine Beeintrachtigung 
erfahrt Im allgemeinen wird man dabei die Aussparun- 

55 gen als im Querschnitt kreisformige Bohrungen oder als 
Langlocher ausbilden und gleichmaBig fiber den Hiil- 
senumfang verteilt anordnen. Weitere Aussparungen 
sind vorzugsweise in der auBeren Umfangsflache des 
mittleren Implantatteils uber den Umfang verteilt ange- 

60 ordnet und als Schliisseloffnungen zum Einstecken eines 
zum Verdrehen des mittleren Implantatteiles dienenden 
Schliissels ausgebildet. 

Im folgenden ist die Erfindung an einem in der Zeich- 
nung dargestellten Ausfuhrungsbeispiel naher erlautert; 

65 eszeigen: 

Fig. 1 ein Implantat nach der Erfindung in einer Sei- 
tenansicht und in dem Zustand, in dem es auf seine 
kleinstmoglich axiale Lange eingestellt ist, 
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Fig. 2 den Gegenstand der Fig. 1, jedoch im Zustand, 
in dem das Implantat auf seine groBtmogliche Lange 
eingestellt ist, 

Fig. 3 eine Stirnansicht des Implantats, 



senwand des anderen, in der Zeichnung unteren Implan- 
tatteils 2 ein in den Fuhrungsschlitz 7 eingreifender Fiih- 
rungsvorsprung 8 vorgesehen. Der Fiihrungsvorsprung 
8 ist durch einen radial in die Hiilsenwand eingesetzten 



Fig. 4 das Implantat nach den Fig. 1 und 2 in axial 5 Stift 8' gebildet. Der Fiihrungsschlitz 7 bestimmt mit 



auseinandergezogenem Zustand der Implantatteile, 

Fig. 5 den Schnitt V- V in Fig. 4, 

Fig. 6 den Schnitt VI-VI in Fig. 4, 

Fig. 7 den Schnitt VII- VII in Fig. 4 und 

Fig. 8 den Schnitt VIII-VIII in Fig. 4. 

Das in der Zeichnung dargestellte Implantat dient 
zum Einsetzen zwischen in der Zeichnung selbst nicht 
dargestellte Wirbel als Platzhalter, und zwar, je nach 
Langeneinstellung des Implantats, zum Bandscheiben- 



seiner Lange das MaB, urn welches die beiden endstan- 
digen Implantatteile 1, 2 gegeneinander axial verscho- 
ben werden konnen. Weiter besitzt die Hiilse 5" des 
unteren endstandigen Implantatteils 2 im Uberlap- 
io pungsbereich mit der Hulse 5' des oberen endstandigen 
Implantatteils 1 mindestens eine radiale Gewindeboh- 
rung 9, in der eine nur in Fig. 1 und 2 dargestellte, gegen 
die Hiilse 5' des oberen endstandigen Implantarteils 1 
verspannbare Klemmschraube 10 gefuhrt ist, so daB bei 
ersatz oder fur aus der Wirbelsauie entfernte Wirbel 15 angezogener Klemmschraube 10 die beiden endstandi- 
oder Wirbelteile. Das Implantat besteht aus zwei end- gen Implantatteile 1, 2 axial nicht auseinandergezogen 
standigen, zur Anlage an den jeweils angrenzenden Wir- werden konnen. Weiter ist das obere endstandige Im- 
beln bestimmten Implantatteilen 1, 2 und einem dazwi- plantatteil 1 am vom mittleren Implantatteil 3 abge- 
schen befindlichen mittleren Implantatteil 3. Das mittle- wandten Ende mit einer uber den Gewindedurchmesser 
re Implantatteil 3 ist mit einem der beiden endstandigen 20 radial nach auBen vorstehenden ringformigen Stirnplat- 
Implantatteile, in der Zeichnung jeweils mit dem oberen te 1 1 versehen, an deren Stirnflache zum Eindringen in 
endstandigen Implantatteil 1, durch ein Gewinde 4 ver- den angrenzenden Wirbel bestimmte Schneiden oder 
bunden. Die drei Implantatteile 1 bis 3 und das Gewinde Spitzen 12' vorgesehen sind. Entsprechende Schneiden 
4 sind in Langsrichtung der Wirbelsauie koaxial ange- bzw. Spitzen 12" befinden sich am axial gegeniiberlie- 
ordnet Durch Verdrehen des mittleren Implantatteils 3 25 genden stirnseitigen Hiilsenrand des unteren endstandi- 
im Gewinde 4 ist die Lange des Implantats insgesamt gen Implantatteils 2. Das mittlere Implantatteil 3 ist an 
zwischen den aus dem Vergleich der Fig. 1 und 2 er- seiner auBeren Umfangsflache mit iiber den Umfang 
sichtlichen Grenzen veranderbar. Die endstandigen Im- verteilt angeordneten Aussparungen 13 versehen, die 
plantatteile 1, 2 bilden rohrformige Hulsen 5', 5" mit von als Schliisseloffnungen zum Einstecken eines zum Ver- 
Aussparungen 6 durchbrochenen Hulsenwanden, wobei 30 drehen des mittleren Implantatteiles 3 dienenden, selbst 
diese Aussparungen 6 ein schnelles Einwachsen des Im- nicht dagestellten Schliissels ausgebildet sind. 
plantats im umgebenden Gewebe ermoglichen. Die bei- 
den endstandigen Implantatteile 1, 2 greifen mit ihren Patentanspriiche 
Htilsen 5', 5" axial ineinander. Sie sind an den Hulsen- 
wanden axial gegeneinander verschieblich gefuhrt so- 35 
wie gegen gegenseitiges Verdrehen urn die Hiilsenachse 



in noch zu erlauternder Weise gesichert. Das Gewinde 4 
zwischen dem mittleren Implantatteil 3 und dem mit ihm 
gewindemaBig verbundenen endstandigen, in der Zeich- 
nung also oberen Implantatteil 1 ist an dessen Hulse 5' 40 
vorgesehen. Das im Gewinde 4 dieser Hulse 5' verdreh- 
bare mittlere Implantatteil 3 ist als axialer Anschlag fiir 
die Hulse 5" des anderen, in der Zeichnung unteren 
endstandigen Implantatteils 2 ausgebildet. Durch Ver- 
drehen des mittleren Implantatteils 3 im Gewinde 4 des 45 
oberen endstandigen Implantatteils 1 andert sich die 
axiale Lage des mittleren Implantatteils 3 auf dem obe- 
ren endstandigen Implantatteil 1, so daB sich auch die 
axiale Lage der beiden endstandigen Implantatteile 1 
zueinander andert, da die Lage des in der Zeichnung 50 
unteren endstandigen Implantatteils 2 gegenuber dem 
in der Zeichnung oberen endstandigen Implantatteil 1 
durch den Anschlag seiner Hulse 5" am mittleren Im- 
plantatteil 3 bestimmt ist. Die Hiilse des mit dem mittle- 
ren Implantatteil 3 gewindemaBig verbundenen, also 55 
oberen endstandigen Implantatteils 1 tragt das Gewinde 
4 auf ihrer auBeren Umfangsflache. In dieses Gewinde 4 
greift das die Hiilse 5' radial an ihrer AuBenseite umge- 
bende mittlere Implantatteil 3 mit einem Muttergewin- 
de 4'. Die Hulse 5' des mit dem mittleren Implantatteil 3 60 
gewindemaBig verbundenen endstandigen, also in der 
Zeichnung oberen Implantatteils 1 ist auBer vom mittle- 
ren Implantatteil 3 auch von der Hulse 5" des anderen 
endstandigen Implantatteils 2 radial auBen umfaBt. Zur 
gegenseitigen Verdrehungssicherung der beiden end- 65 
standigen Implantatteile 1, 2 ist in der Hiilsenwand des 
in der Zeichnung oberen endstandigen Implantatteils 1 
ein axial verlaufender Fuhrungsschlitz 7 und an der Hiil- 



1. Implantat zum Einsetzen zwischen Wirbelkorper 
als Platzhalter, bestehend aus zwei endstandigen, 
zur Anlage an den angrenzenden Wirbeln be- 
stimmten Implantatteilen (1, 2) und einem dazwi- 
schen befindlichen mittleren Implantatteil (3), das 
mit einem der endstandigen Implantatteile durch 
ein Gewinde (4) verbunden ist, wobei die drei Im- 
plantatteile (1, 2, 3) und das Gewinde (4) in Langs- 
richtung der Wirbelsauie koaxial angeordnet sind 
und durch Verdrehen des mittleren Implantatteils 
(3) die Lange des Implantats insgesamt verander- 
bar ist, und wobei die endstandigen Implantatteile 
(1, 2) rohrformige Hulsen (5', 5") mit von Ausspa- 
rungen (6) durchbrochenen Hulsenwanden bilden, 
dadurch gekennzeichnet, daB die beiden endstan- 
digen Implantatteile (1, 2) mit ihren Hulsen (5', 5") 
axial ineinander greifen und an den Hulsenwanden 
axial gegeneinander verschieblich gefuhrt sowie 
gegen gegenseitiges Verdrehen um die Hiilsenach- 
se gesichert sind, daB das Gewinde (4) zwischen 
dem mittleren Implantatteil (3) und dem mit ihm 
gewindemaBig verbundenen endstandigen Implan- 
tatteil (1) an dessen Hulse (5') vorgesehen ist und 
daB das im Gewinde (4) dieser Hiilse (5') verdreh- 
bare mittlere Implantatteil (3) als axialer Anschlag 
fur das andere endstandige Implantatteil (2) ausge- 
bildet ist. 

2. Implantat nach Anspruch 1, dadurch gekenn- 
zeichnet, daB die Hiilse (5') des mit dem mittleren 
Implantatteil (3) gewindemaBig verbundenen end- 
standigen Implantatteils (1) das Gewinde (4) auf 
seiner auBeren Umfangsflache tragt und sowohl 
vom mittleren Implantatteil (3) als auch von der 
Hulse (5") des anderen endstandigen Implantatteils 
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(2) radial auBen umfaBt ist 

3. Implantat nach Anspruch 1 oder 2, dadurch ge- 
kennzeichnet, daB zur gegenseitigen Verdrehungs- 
sicherung der beiden endstandigen Implantatteile 
(1, 2) in der Hulsenwand des einen Implantatteils (1) 5 
ein axial verlaufender Fuhrungsschlitz (7) und an 
der Hulsenwand des anderen Implantatteils (2) ein 

in den Fuhrungsschlitz (7) eingreifender Fiihrungs- 
vorsprung (8) vorgesehen ist. 

4. Implantat nach einem der Anspriiche 1 bis 3, 10 
dadurch gekennzeichnet, daB die Hulse (5") eines 
der endstandigen Implantatteile (1, 2) im Oberlap- 
pungsbereich der Hfilsen (5', 5") beider endstandi- 
ger Implantatteile (1,2) mindestens eine radiale Ge- 
windebohrung (9) aufweist, in der eine gegen die 15 
Hulse (5') des anderen endstandigen Implantatteils 
(1) verspannbare Klemmschraube (10) gefiihrt ist 

5. Implantat nach einem der Anspriiche 1 bis 4, 
dadurch gekennzeichnet, daB eines der beiden end- 
standigen Implantatteile (1, 2) am vom mittleren 20 
Implantatteil (3) abgewandten Ende mit einer ring- 
formigen Stirnplatte (11) und diese Stirnplatte (11) 
an ihrer Stirnflache mit zum Eindringen in den an- 
grenzenden Wirbel bestimmten Schneiden oder 
Spitzen (12', 12") versehen ist. 25 

6. Implantat nach einem der Anspriiche 1 bis 5, 
dadurch gekennzeichnet, daB das mittlere Implan- 
tatteil (3) an seiner auBeren Umfangsflache uber 
den Umfang verteilt angeordnete Ausparungen 
(13) aufweist, die als Schlusseloffnungen zum Ein- 30 
stecken eines zum Verdrehe'n des mittleren Implan- 
tatteils (3) dienenden Schlussels ausgebildet sind. 
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© Prothese vertebrale, en particulier pour vertebras cervicales. 
© II s'agit d'une prothese vertebrale du genre comportant 
une plaquette (13) propre a etre rapportee, par exemple par 
des vis, sur deux vertebres distinctes. 

Suivant I'invention, cette plaquette (13) porte transver- 
salement, par avance, dans sa zone mediane, un greffon 
artificiel (16). 

Application, notamment, aux vertebres cervicales. 
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La presente invention concerne d'une maniere generale les 
protheses vertebrales, et elle vise plus particulierement.mais 
non exclusivement , celles susceptibles d'etre appliquees aux 
vertebres cervicales, 
5 Ainsi qu'on le sait, par suite d'une degenerescence natu- 

relle due au vieillissement , ou d'un traumatisme resultant par 
exemple d'une pratique sportive ou d'un accident, les verte- 
bres cervicales peuvent etre le siege d'une situation patholo- 
gique conduisant un ou plusieurs des disques vertebraux qui 

10 les separent deux a deux a presser, plus ou moins fermement, 
a l'arriere, dans le canal medullaire, la moelle epiniere et 
le reseau sensitif correspondant. 

II y a des lors ce qu'il est convenu d'appeler tine "her- 
nie discale" ou bien un "osteophyte", qu'il faut traiter. 

15 Pour ce faire, le praticien doit intervenir par l'avant, 

l'acces par l'arriere se trouvant occulte par la moelle epinie- 
re. 

Autrement dit, pour avoir acces a la lesion discale a 
traiter, le praticien doit passer a travers le disque verte- 
20 bral concerne, et done l'eliminer. 

Dans la plupart des cas, et e'est le cas pour les verte- 
bres cervicales, il faut remplacer par un greffon le disque 
vertebral ainsi eliniine. 

La retenue elastique developpee par les vertebres qu'il 
25 faut ecarter pour sa mise en place suffit parfois au maintien 
naturel d'un tel greffon, avant la reossif ication de 1' ensem- 
ble. 

Mais, le plus souvent, notamment lorsque deux niveaux 
distinct s sont a traiter, e'est-a-dire lorsque 1 ' interventi on 
30 concerne non pas un seul disque vertebral mais deux, ou lors- 
que cette intervention est due a un traumatisme relativement 
important, il faut proceder a la mise en place d'une prothese 
pour le maintien de ce greffon. 

II s'agit, en pratique, a ce jour, d'une simple plaquet- 
35 te, en acier par exemple, propre a etre rapportee, par l'avant, 
sur deux vertebres distinctes, par exemple par des vis. 

L' experience montre qu'une telle plaquette est par elle- 
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meme bien toleree, et qu'il n'est que tres rarement necessai- 
re de la retirer par la suite. 

A ce jour, le greffon mis en oeuvre est un greffon natu- 
rel, et il est usuellement preleve sur la tranche de I'os 
5 iliaque du patient a< traiter. 

Par sa zone peripherique, corticale, et done dure, qui 
est en forme de fer a cheval, un tel greffon present e la dure- 
te et la resistance mecanique necessaire, tandis que, par sa 
zone centrale, qui est spongieuse, il est avantageusement tres 

10 facilement rehabitable par un bour geonnement osseux, les pla- 
teaux vertebraux qui 1 • encadrent ayant ete par ailleurs lege- 
rement avives lors de 1 1 intervention pour stimuler la forma- 
tion de cellules osseuses et ainsi favoriser 1 ' osteogenese 
recherchee pour la prise de 1' ensemble. 

15 Cependant, la mise en oeuvre, ainsi, d'un greffon natu- 

rel, conduit a des inconvenients, sinon majeurs, au moins non 
negligeables . 

Tout d'abord, son prelevement sur le patient impose une 
intervention supplementaire a celui-ci, et 1' experience mon- 
20 tre que, en raison notarament de la masse musculaire inevita- 

blement concernee par cette derniere, le temps global de recu- 
peration pour le patient se trouve frequemment singulierement 
alourdi. 

En outre, la prise d'un tel greffon naturel est toujours 
25 relativement longue, et elle peut imposer au patient le port 
d'un platre ou d'une minerve pendant de norabreuses semaines. 

Enfin, cette prise, qui n'est jamais acquise, peut fetre 
deficiente. 

La presente invention a d'une maniere generale pour ob- 
30 jet une prothese vertebrale susceptible de minimiser, sinon .' 
annul er, ces inconvenients. 

D'une maniere plus precise, elle a pour objet une pro- 
these vertebrale du genre comportant une plaquette propre a 
etre rapportee, par exemple -par des vis, sur deux vertebres 
35 distinctes, cette prothese vertebrale etant caracterisee 

d'une maniere generale eii ce que, dans sa zone mediane, la 
dite plaquette porte transversalement par avance un greffon 
artificiel. 
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Ainsi, cette prothese vertebrale, qui convient aussi 
bien au cas ou un seul niveau est a traiter qu'au cas ou deux 
niveaux distincts necessitent une intervention, sa hauteur, 
et celle du greffon artificiel qu'elle comporte, etant alors 
5 prevues en consequence, conserve les avantages dus a. la pre- 
sence d'une plaquette de maintien, tout en eliminant les in- 
convenients usuellement attaches, tel que rappele ci-dessus, 
a la mise en oeuvre d'un greffon naturel. 

II s'avere en effet que, independamment du fait que tou- 
10 te intervention specif ique de prelevement est evitee, un tel 
greffon artificiel est avantageusement susceptible de condui- 
re a une reduction notable du temps de port eventuel d'un pla- 
tre ou d'une minerve, aucun inconvenient tnajeur n' etant par 
exemple a craindre en cas de prise plus ou moins differee. 
15 La recuperation d' ensemble du patient est done avantageu- 

sement plus reduite et plus sure. 

Les caracteristiques et avantages de 1» invention ressor- 
tiront d'ailleurs de la description qui va suivre, a titre 
d' exemple, en reference aux dessins schematiques annexes sur 
20 lesquels : 

la figure 1 est une vue en perspective d'une prothese 
vertebrale suivant 1' invention ; 

la figure 2 en est une vue en coupe axiale, suivant la 
ligne II-II de la figure 1 ; 
2 5 la figure 3 en est une vue en coupe transversale , sui- 

vant la ligne III-III de la figure 1 ; 

la figure 4 est une vue qui, analogue a celle de la fi- 
gure 2, illustre, a echelle inferieure, la mise en place de 
la prothese suivant 1' invention entre deux vertebres cervica- 
30 les ; 

les figures 5 et 6 sont des vues en coupe transversale, 
qui, analogues a celle de la figure 3, concernent chacune 
respectivement une variante de realisation. 

Ces figures illustrent, a titre d* exemple, en trait 
35 plein, le cas ou seul un niveau est a traiter, entre les pla- 
teaux vertebraux 10 de deux vertebres 11 successives, tel que 
schematise en traits fins sur la figure 4. 

La prothese vertebrale 12 mise en oeuvre a cet effet 
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suivant 1 ' invention comport e, de maniere connue en soi, une 
plaquette 13 propre a. etre rapportee, par exemple par des vis 
lk, tel que represents, stir les deux vertebres 11 concernees, 
et, plus precisement, sur la face avant de leurs plateaux ver- 
5 tebraux 10. 

Dans la forme de realisation representee, la plaquette 13 
presents a cet ef f et , a chacune de ses extremites, deux oreil- 
les 15, propres chacune au passage d'une telle vis l4t. ■ 

Ces oreilles 15 i qui sont jumelees, sont globalement cin- 
10 trees, a l 1 image de la face avant du plateau vertebral 10 
d'une vertebre 11. 

Suivant 1* invention, la plaquette 13 porte transversale- 
ment, par avance, un greffon artificiel 16. 

En pratique, et tel que represent!, ce greffon artificiel 
15 l6 est au moins partiellement enserre, sur une partie au moins 
de son perimetre, par deux bras 17 solidaires de la plaquette 
13 qui le porte. 

Dans la forme de realisation plus particulierement repre- 
sentee sur les figures 1 a k, ces bras 17 se rejoignent l'un 
20 l'autre, et forment ainsi con jointement une enveloppe 18 qui 
enserre le greffon artificiel l6 sur la totalite de son peri- 
metre. 

Plus precisement, dans cette forme de realisation, cette 
enveloppe 18 est tubulaire, elle a en section un contour cir- 

25 culaire, et elle est d'un seul tenant avec la plaquette 13, 

1' ensemble des bras 17 qu'elle forme et du greffon artificiel 
l6 qu'elle enserre s'etendant conjoint eraent en porte-a-faux a 
compter de la zone mediane de ladite plaquette 13 « entre les 
oreilles 15 de celle-ci, a la maniere d'une console. 

30 En pratique, la plaquette 13 et 1' enveloppe 18 sont en 

metal, et par exemple en acier inoxydable ou en titane. 

L 1 ensemble peut par exemple etre obtenu par decoupe ap- 
propriee d'un troncon de tube d'un tel metal ou alliage, ou 
etre obtenu par decoupe et pliage appropries d'un flan initia- 

35 lement plat de celui-ci, les bras 17 ayant alors leurs extre- 
mites, convenablement affrontees l'une a l'autre par cintrage, 
eventuel lement solidarisees • 1 'une a l'autre, par exemple par 
soudage. 
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Mais il va de soi que tout autre mode de fabrication peut 
convenir . 

Le greffon artificiel l6 , quant a lui , est de preference 
en ceramique, et par exemple en alumine frittee. 
5 II s'avere, en ef f et , que, en milieu osseux, une telle 

matiere, qui est par ailleurs bien toleree, presente par elle- 
meme une certaine agressivite de nature a en favoriser 1 1 enro- 
chement . 

En pratique, le greffon artificiel l6 se presente, dans 
10 la forme de realisation representee, sous la forme d'un tron- 
con de cylindre, qui affleure a la surface de 1 ' enveloppe 18 
qui l'enserre, et dont les surfaces transver sales correspon- 
dantes 20 sont, a 1* image de celles de celle-ci, globalement 
planes, perpendiculairement a la direction d » allongement de 
15 la plaquette 13. 

De preference, le greffon artificiel l6 presente, en 
creux, sur chacune de ses surfaces transver sales 20, des loge- 
ments 21 propres a favoriser un bourgeonnement osseux. 

En pratique, et tel que represents, ces logements 21 
20 s'etendent en tubes de l'une a 1 « autre des surfaces transver- 
sales 20 du greffon artificiel 16. 

lis constituent ainsi avantageusement , lorsqu'ils sont 
envahis par le bourgeonnement osseux resultant de l'osteoge- 
nese recherchee, un guide favorable a une proliferation en 
25 ligne de ce bourgeonnement osseux. 

De preference, le greffon artificiel l6 ainsi constitue 
est brut d'usinage. 

II presente done, tant sur ses surfaces transversales 2 0 
qu'a l'interieur de ses logements 21, un grain de surface non 
30 negligeable, compris entre 1 a 50 microns par exemple, favo- 
rable a un bon accrochage mecanique du bourgeonnement osseux 
qui doit l'envahir. 

En pratique, ce greffon artificiel l6 est simplement en- 
gage a force dans 1' enveloppe l8 qui l'enserre. 
35 Pour faciliter un tel engagement, 1* ensemble que consti- 

tue cette enveloppe 18 et la plaquette 13 qui la porte peut 
etre prealablement chauffe, et il en resulte, au refroidisse- 
ment, au moins dans une certaine me sure , un frettage plus ou 
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moins prononce du greffon artificiel l6, favorable a la tenue 
de celui-ci. 

Mais un tel frettage n'est pas imperatif. 

En outre, lorsque seuls de simples bras 17 distincts sont 
5 mis en oeuvre, ces bras 17 sont simplement refermes, sans ne- 
cessaireraent se rejoindre, sur le greffon artificiel l6 qu»ils 
doivent enserrer. 

La raise en place de la prothese vertebrale 12 suivant 
1' invention se fait suivant un processus usuel. 

10 Apres avoir prepare 1 ' implantation des vis l4 sur les 

vertebres 11 concernees, et avoir avive les faces concernees 
de leur plateau vertebral 10, tel que schematise en traits 
interrompus a la figure 4, en correspondance avec la hauteur 
H du greffon artificiel l6, la prothese vertebrale 12 suivant 

15 l'invention est engagee, par ce greffon artificiel l6 , entre 
les plateaux vertebraux 10 ainsi avives, jusqu'a contact de 
sa plaquette 13 contre la face avant de ceux-ci, et les vis 
Ik sont alors a. leur tour raises en place* 

Dans ce qui precede, il a ete suppose que, comme indique, 

20 seul un niveau est a traiter. 

Mais, tel que schematise en traits interrompus a la fi- 
gure k, dans le cas ou deux niveaux necessitent simultanement 
une intervention, soit parce que deux disques adjacents sont 
atteints par un processus pathologique , soit parce que tout 

25 le plateau ou corps vertebral compris ces deux disques doit 
etre remplace, comme cela se voit dans les destructions can- 
cereuses ou dans les fractures graves, la hauteur H du gref- 
fon artificiel l6 est choisie en consequence, et done celle 
de 1' ensemble de la prothese vertebrale 12 mise en oeuvre, 

30 avec elimination du plateau vertebral 10 intermediaire ♦ 

Dans la variante de realisation representee sur la figu- 
re 5, le greffon artificiel l6 conserve exterieurement un 
contour circulaire, mais les bras 17 n'ayant pas une epais- 
seur constante, il se trouve excentre par rapport au contour 

35 exterieur de ces bras 17 • 

En outre, et tel que represents en trait plein sur cette 
figure 5, les bras 17 peuvent ne pas se rejoindre l'un 1' au- 
tre, une fente 22 subsistant alors entre eux en service. 
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Mais, tel que schematise en traits interrorapus, ils peu- 
vent aussi bien se rejoindre l'un 1 ■ autre , comme precedemment. 

Dans la variante de realisation illustree par la figure 
6, une forme en fer a cheval, ou en U, analogue a celle d'un 
greffon artificiel, est conservee. 

Tel que represents en trait plein, les bras 17 peuvent 
§tre distinct s, et n'enserrer ainsi le greffon artificiel 16 
que sur trois cotes. 

Mais, comme precedemment, et tel que schematise en traits 
interrompus, ce greffon artificiel l6 peut aussi etre enserre 
sur la totalite de son perimetre. 

La presente invention ne se limit e d'ailleurs pas aux 
formes de realisation decrites et representees, mais englobe 
toute variante d« execution et/ou de combinaison de leurs di- 
vers elements* 

En particulier, les bras enserrant le greffon artificiel 
mis en oeuvre ne sont pas necessaireraent d'un seul avec la 
plaquette qui les porte. 

Ils peuvent aussi bien etre rapportes de toute maniere 
appropriee sur cette plaquette, par exeraple par soudage. 

De plus, au lieu d'etre elles aussi d'un seul tenant avec 
cette plaquette, les oreilles que presente celle-ci pour le 
passage d'un moyen de fixation peuvent etre montees ajustables 
en position sur une telle plaquette. 

L'ouverture que presentent de telles oreilles pour le 
passage d'un tel moyen de fixation peut en outre, au lieu 
d'etre circulaire, comme plus particulierement represents, 
&tre allongee en boutonniere, pour permettre egalement, au 
moins dans une certaine mesure, un ajustement en position de 
1 ' ensemble. 

Corollairement, les logements que presente en creux le 
greffon artificiel mis en oeuvre ne forment pas necessaire- 
raent des tubes d'une des surfaces transversales a 1 ' autre de 
celui-ci, bien que cette disposition soit preferee, et/ou les 
dites surfaces transversales ne sont pas necessairement pla- 
nes. 

Pour le traiteraent d'un meme niveau, deux demi-gref f ons 
peuvent d'ailleurs etre mis en oeuvre, dos a dos, en etant 
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par exemple enchasses dans une meme console, l'un pour contact 
avec le plateau vertebral superieur du niveau concerne, 1* au- 
tre pour contact avec le plateau inferieur de ce meme niveau. 

Dans le cas ou des dispositions propres a un ajustement 
5 en position sont adoptees, deux greffons distinct s, convena- 
blement etages de maniere reglable, peuvent etre mis en oeuvre, 
pour le traitement de deux niveaux differents. 

Enfin, le domaine d' application de 1' invention ne se li- 
mite pas a celui des seules vertebres cervicales mais s'etend 
10 au contraire egalement aussi bien a celui des vertebres dorsa- 
les ou lombaires. 
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REVINDICATIONS 

1. Prothese vertebrale du genre comportant une plaquette 
(13) propre a etre rapportee, par exemple par des vis, sur 
deux vertebres distinctes, caracterisee en ce que, dans sa zo- 

5 ne mediane, ladite plaquette (13) porte transversalement par 
avance un greffon artificiel (16). 

2. Prothese vertebrale suivant la revendicat ion 1, carac- 
terisee en ce que le greffon artificiel (l6) est au moins par- 
tiellement enserre, sur une partie au moins de son perimetre, 

10 par deux bras (17) solidaires de la plaquette (13) qui le por- 
te, 

3. Prothese vertebrale suivant la revendi cation 2, carac- 
terisee en ce que, se rejoignant l'un 1' autre, lesdits bras 
(17) forment conjoint ement une enveloppe (18) qui enserre le 

15 greffon artificiel (16) sur la totalite de son perimetre. 

4. Prothese vertebrale suivant la revendication 3, carac- 
terisee en ce que ladite enveloppe (18) est tubulaire. 

5. Prothese vertebrale suivant la revendication k, carac- 
terisee en ce que ladite enveloppe ' (18 ) a en section un con- 

20 tour circulaire. 

6. Prothese vertebrale suivant l'une quelconque des reven- 
dications 2 a 5, caracterisee en ce que le greffon artificiel 
(16) et les bras (17) qui l'enserrent s'etendent conjointement 
en porte-a-faux a compter de la plaquette (13) qui les porte, 

25 a la maniere d'une console. 

7. Prothese vertebrale suivant l'une quelconque des reven- 
dications 2 a 6, caracterisee en ce que les bras (17) qui en- 
serrent le greffon artificiel (16) sont d'un seul tenant avec 
la plaquette (13) dont ils sont solidaires. 

30 8. Prothese vertebrale suivant l'une quelconque des re- 

vendications 1 a 7, caracterisee en ce que, la plaquette (13) 
presentant a ses extremites des oreilles (15) propres au pas- 
sage de moyens de fixation tels que des vis, le greffon arti- 
ficiel (16) s'etend entre lesdites oreilles (15). 

35 9. Prothese vertebrale suivant l'une quelconque des re- 

vendications 1 a 8, caracterisee en ce que le greffon artifi- 
ciel (16) presente en creux a sa surface des logements (21) 
propres a favoriser un bourgeonnement osseux. 
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10, Prothese vertebrale suivant la revendication 9, ca- 
racterisee en ce que lesdits logements (21) s'etendent en tu- 
bes de l'une a 1' autre des surfaces transversales (20) du 
greffon artificiel (l6). 

11. Prothese vertebrale suivant l'une quelconque des re- 
vendications 1 a 10, caracterisee en ce que, alors que la pla- 
quette (13) qui le porte est en metal, le greffon artificiel 
(16) est en alumine frittee. 
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© Endoprothese fur femorale Oder tibiale Gelenkknochenteile und angrenzende Knochenabschnitte. 



© Endoprothese fur femorale oder tibiale Gelenkk- 
nochenteile und angrenzende femorale oder tibiale 
Knochenabschnitte, mit einem femoralen Hiiftgelenk- 
teil und,oder einem femoralen Kniegelenkteil 
und/oder einem tibialen Kniegelenkteil und einem 
den Knochenabschnitt ersetzenden Knochenersatz- 
teil, das aus zwei teleskopisch zusammenwirkenden 
Stangenteilen besteht, wobei ein Stangenteil eine 
Gewindespindel (14) aufweist, mit der eine Spindel- 
mutter am anderen Stangenteil zusammenwirkt zur 
*J Langenverstellung des Knochenersatztsils, wobei die 
^Spindelmutter von einer langeren Hulse (12) mit 
pslnnengewinde (16) gebildet ist, die in einer auGeren 
JO mit dem Gelenkteil (10) verbundenen Hiilse (11) 
teleskopisch verschiebbar ist, die innerhalb der Spin- 
©delmutterhulse liegende Gewindespindel axial test, 
^Jjedoch drehbar im Gelenkteil gelagert ist und uber 
ein Winkelgetriebe (28, 34) mit einem Antriebszapfen 
Jverbunden ist, der drehbar im Gelenkteil gelagert ist. 
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Endoprothese fur femorale oder tibiale Gelenkknochenteile und angrenzende Knochenabschnitte 



Die Neuerung bezieht sich auf eine Endopro- 
these fur femorale oder tibiale Gelenkknochenteile 
und angrenzende femorale oder tibiale Knochenab- 
schnitte nach dem Oberbegriff des Anspruchs 1. 

Aus der DE-PS 3 205 577 ist eine Tumor- 
Endoprothese bekanntgeworden. bei der die 
Gelenkteile uber eine konische Steckverbindung 
mit einem Verlangerungsstuck bzw. einem An- 
schluflstuck verbindbar sind. Die Konen der Prothe- 
senteile bilden eine selbsthemmende Verbindung. 
Da das Knochenersatzteil aus einem Verlange- 
rungsstuck und einem in den Knochen einsetzba- 
ren getrennten Anschluflsttick zusammengesetzt 
ist, kann durch einen Satz Verlangerungsstucke 
abgestufter Lange eine relativ feine Anpassung an 
unterschiedlich lange zu ersetzende Knochenab- 
schnitte vorgenommen werden bei einem minima- 
len Lageraufwand. Die selbsthemmende Konusver- 
bindung erzeugt eine ausreichend feste Haltekraft 
gegen ein Auseinanderbewegen der Teile. Aufler- 
dem kann sie ein erhebliches Drehmoment ubertra- 
gen. 

Die bekannte Endoprothese ist nur durch Ein- 
setzen verschieden langer Verlangerungsstucke 
oder Gelenkteile in ihrer Lange veranderbar. Dies 
bedeutet jedoch im Fall der Verlangerung einen 
erneuten operativen Eingriff. Bei im Wachstum be- 
gnffenen Patienten muSte ggf. mehrfach eine Ope- 
ration vorgenommen werden, falls das zu versor- 
gende Bein an das gesunde Bein in seiner Lange 
angepaSt werden soli. 

Es ist daher auch bereits vorgeschlagen wor- 
den, eine Tumorendoprothese stufenlos in ihrer 
Lange verstellbar und damit den operativen Eingriff 
weniger schwerwiegend zu gestalten. Die hierfur 
vorgesehene Endoprothese besteht aus zwei 
teleskopisch zusammenwirkenden Stangenteilen. 
Ein rohrformiges Stangenteil ist zum Beispiel ein- 
teilig mit dem Gelenkteil ausgebildet und zum Bei- 
spiel mit einem Au/ienkonus versehen zur Aufnah- 
me einer Kugel fur ein Huftgelenk. Das Stangenteil 
lagert drehbar eine Mutter, mit der eine Gewinde- 
spindel als zweites Stangen teil zusammenwirkt 
Am aufleren Ende der Gewindespindel kann zum 
Beispiel ein Kniegelenkteil angebracht sein. Die 
Spindelmutter weist eine auflere Kegelverzahnung 
auf, so da/3 sie mit einem ein Kegelrad aufweisen- 
den Werkzeug.wie es in Verbindung mit Bohrfut- 
tern oder dergleichen bekanntgeworden ist, ver- 
dreht werden kann. 

Die zuletzt beschriebene Endoprothese weist 
einige Nachteile auf. Zwischen den beiden Stange- 
nteilen besteht ein abrupter Ubergang wodurch es 
zu einer Beeintrachtigung fur den Patienten und 
sogar zu einer Weichteilschadigung kommen 



kann. Die Gewindespindel iiegt unmittelbar in den 
Weichteilen. so dafl diese in die Gewindegange 
einwachsen und somit eine Verstellung der Gewin- 
despindel behindern konnen. Umgekehrt verur- 

5 sacht eine Verstellung der Gewindespindel in die- 
sem Falle eine Weichteilschadigung. Der Verstel- 
lantrieb fur die Gewindespindel Iiegt zwischen den 
Enden der Endoprothese und ist daher mehr oder 
weniger von Weichteilen umgeben. Eine postopera- 

io tive Langenverstellung der Endoprothese erfordert 
daher einen erneuten, relativ weitgehenden Eingriff. 

Der Neuerung Iiegt daher die Aufgabe zu- 
grunde, eine in der Lange verstellbare Endopro- 
these zu schaffen, die auch postoperativ einfach 

15 verstellbar ist und weder wahrend dieser Verstel- 
lung noch im Gebrauch eine Weichteilschadigung 
verursacht. 

Diese Aufgabe wird durch die Merkmale des 
Kennzeichnungsteils des Anspruchs 1 gelost. 

20 Bei der neuerungsgemafien Endoprothese ist 
die Spindelmutter von einer langeren Hulse mit 
Innengewinde gebildet, die in einer mit dem 
Gelenkteil verbundenen au/teren Hulse teleskopi- 
sch verschiebbar ist. Die innerhalb der Spindelmut- 

25 terhulse iiegende Gewindespindel ist axial fest, je- 
doch drehbar im Gelenkteil gelagert und uber ein 
Winkelgetriebe mit einem Antriebszapfen verbun- 
den, der drehbar im Gelenkteil gelagert ist. 

Die Sufiere Hulse und die Spindelmutterhulse 

30 bilden bei der neuerungsgema/Sen Endoprothese 
zwei teleskopisch ineinander verschiebbare Rohre. 
Die Unregelmafligkeit im Au/tendurchmesser des 
Knochenersatzteils Iiegt mithin nur in der Differenz 
der Auflendurchmesser von auflerer Hulse und 

35 Spindelmutterhulse. Diese ist verhaltnismaflig 
gering und verursacht keine Weichteilschaden. 
Wahrend der Verstellung der Endoprothese findet 
ausschliefllich eine Axialverstellung statt, die sich 
ohne Schaden fur den Patienten einfach durchfuh- 

40 ren laflt. Neuerungswesentlich ist ferner, dafl der 
Winkeltrieb im Gelenkteil der Endoprothese Iiegt. 
Sowohl im Kniegelenkbereich als auch im Huftge- 
lenkbereich liegen groflere Partien mit relativ gerin- 
ger Weichteildeckung vor, so dai3 durch eine ein- 

45 fache Stichinzision ein Zugang zum Winkelgetriebe 
erhalten wird. Es ist daher lediglich eine brtliche 
Betaubung notwendig, urn eine Langenanderung 
der Endoprothese vorzunehmen. Daher kann eine 
Langenanderung in relativ kurzen Zeitabstanden 

so erfolgen, ohne den Patienten zu stark zu belasten. 

Bei der neuerungsgemaCen Prothese liegen 
mithin keine groflen Durchmessersprunge vor, viel- 
mehr sind - der Anatomie folgend - weiche Uber- 
gange geschaffen. Auch scharfe Kanten, die zu 
einer Weichteilschadigung fuhren, sind vermieden. 
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Der Verstellmechamsmus ist bei der neuerungsge- 
maflen Prothese gewebeschonend integnert und 
fuhrt bei seiner Betatigung ebenfails nicht zu einer 
Weichteilschadigung. 

Die neuerungsgemafle Endoprothese kann ein- 
en gesamten Ober-oder Unterschenkelknochen er- 
setzen. Sie kann jedoch auch ein Gelenkteil und 
einen angrenzenden Knochenabschnitt ersetzen. In 
diesem Fall kann mit dem Knochenersatzteil ein 
Knochenanschluflstuck verbunden werden zur Be- 
festigung an einem gesunden Knochenabschnitt. 
Die Verbmdung zwischen Endoprothese und An- 
schluflstuck kann uber eine selbsthemmende 
Konusverbindung erfolgen. Beim Ersatz eines 
gesamten Knochens kann die neuerungsgemafle 
Endoprothese ebenfails einen Innen-oder Auflenko- 
nus aufweisen zur Verbin dung mit einem Gelenk- 
teil, das einen Auflen-oder Innenkonus aufweist. 

Urn eine Drehung der Spindelmutterhulse zu 
vermeiden, sieht eine Ausgestaltung der Neuerung 
vor, dafl die auflere Hulse einen nach innen wei- 
senden, vorzugsweise am Ende angebrachten Vor- 
sprung aufweist, der in einer Langsnut der Mutter- 
hulse eingreift. Diese Nut kann nach einer weiteren 
Ausgestaltung der Neuerung am inneren Ende ein- 
en in Umfangsrichtung versetzten Endabschnitt auf- 
weisen, der durch einen in Umfangsrichtung verlau- 
fenden Nutabschnitt mit der Langsnut verbunden 
ist. Auf diese Weiss ist die SpindelmutterhOlse in 
der auflersten ausgefahrenen Stellung axial gesi- 
chert. 

■ Die Gewindespindel ist, wie bereits erwahnt, 
drehbar im Gelenkteil aufgenommen. Hierzu kann 
gemafi einer Ausgestaltung der Neuerung eine 
Lagerbuchse vorgesehen sein, die einen Lagerzap- 
fen der Gewindespindel aufnimmt. Das Winkelge- 
triebe besteht vorzugsweise aus zwei Kegelradern, 
von denen eines mit der Gewindespindel und das 
andere mit dem Antriebszapfen verbunden ist. Das 
Kegelrad der Gewindespindel kann beispielsweise 
auf dem erwahnten Zapfen sitzen, wobei die Stirn- 
seite mit der zugekehrten Stirnseite der Lager- 
buchse zusammenwirkt. Auch der Antriebs zapfen 
kann in der Lagerbuchse gelagert sein, die auch 
eine Begrenzung des Antriebszapfens aus der 
Lagerbuchse heraus vorsieht. Die Lagerbuchse 
kann ihrerseits in das Gelenkteil eingeschraubt 
sein. 

Eine eingestellte Relativlage der beiden Stan- 
genteile der neuerungsgemaflen Endoprothese soil 
nach Mdglichkeit nicht verandert werden. Daher 
sieht eine Ausgestaltung der Erfindung vor, dafl 
zwischen dem Kegelrad auf der Gewindespindel 
und einer radialen Schulter der Gewindespindel 
eine umlaufende Nut gebildet ist, die mindestens 
eine Vertiefung aufweist und ein Gewindestift in die 
Nut eingreift. Mit Hilfe des Gewindestiftes kann die 
Gewindespindel gegen Drehung gesichert werden. 



Die Neuerung wird nachfolgend anhand von 
Zeichnungen naher erlautert. 

Fig. 1 zeigt teils in Seitenansicht. teils im 
Schnitt eine Endoprothese nach der Neuerung. 

s Fig. 2 zeigt eine Seitenansicht des unteren 

Teils der Prothese nach Fig. 1 in Richtung Pfei! 2. 

Fig. 3 zeigt vergroflert einen Schnitt durch 
den tibialen Abschmtt einer Endoprothese entspre- 
chend Fig. 1, jedoch in abgewandelter Ausfuhrung. 

'o Fig. 4 zeigt eine Seitenansicht teilweise im 

Schnitt eines Gelenkteils zur Verbmdung mit der 
Endoprothese nach Fig. 1. 

Fig. 5 zeigt eine Seitenansicht des unteren 
Teils einer Hulse nach Fig. 1. 

'5 Fig. S zeigt einen Schnitt durch die Darstel- 

lung nach Fig. 5 entlang der Linie 6-6. 

Bevor auf die in den Zeichnungen dargestellten 
Einzelheiten naher eingegangen wird, sei vorange- 
stellt, dafl jedes der beschriebenen Merkmale fur 

20 sich oder in Verbindung mit Merkmalen der Ans- 
pruche von neuerungswesentlicher Bedeutung ist. 

Die in Fig. 1 dargestellte Endoprothese besitzt 
ein femorales Kniegelenkteil 10. auf dessen Aufbau 
im einzelnen nicht eingegangen werden soli. Es 

25 wirkt zusammen mit einem nicht gezeigten tibialen 
Kniegelenkteil. Mit dem Gelenkteil 10 ist eine aufl- 
ere Hulse 11 verbunden. Teleskopisch innerhalb 
der HOIse verschiebbar ist eine Spindelmutterhulse 
12, die am Sufleren Ende einen Auflenkonus 13 

30 aufweist. Innerhalb der HOIse 12 befindet sich eine 
Gewindespindel 14. 

Der Aufbau der Mutterhulse 12 geht aus den 
Figuren 3. 4 und 6 naher hervor. Die Innenbohrung 
15 der HOIse 12 weist nur nahe dem offenen Ende 

35 einen Gewindeabschnitt 16 auf. Der Durchmesser 
der Bohrung 15 ist etwas grofler als der Innen- 
durchmesser des Gewindeabschnitts 16. Unterhalb 
des Konus 13 ist ein Bund 17 geformt. Der Konus 
13 dient zum Beispiel zur Aufnahme des Innenko- 

40 nus 18 eines femoralen Huftgelenkteils 19 gemafl 
Fig. 4. Die Konen 13, 18 wirken selbsthemmend 
zusammen. Eine Nase 20 des Gelenkteils 19 wirkt 
mit einer entsprechenden Ausnehmung am Konus 
13 zusammen und legt somit die Drehlage der 

45 beiden Teile zueinander fest. Das Gelenkteil 19 
weist einen weiteren Konus 21 auf zur Aufnahme 
einer Gelenkkugel. Anstelle des Gelenkteils 19 
kann auch ein Anschluflstuck bzw. ein Verlange- 
rungsstuck treten. Im ersteren Fall wurde der 

so Konus 13 durch einen Innenkonus ersetzt, der mit 
einem Auflenkonus eines nicht gezeigten An- 
schluflstucks zusammenwirkt. 

Die Hulse hat an der Auflenseite eine achspa- 
rallele Langsnut 23. Sie endet in einem in Um- 

55 fangsrichtung sich erstreckenden Nutabschnitt 24, 
der am anderen Ende in einen achsparallelen 
Langsnutabschnitt 25 mundet. Wie aus Fig. 1 er- 
sichtlich, besitzt die auflere Hulse 11 am freien 
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Ende emen radial nach mnen genchteten Vor- 
sprung 26. der in die Langsnut 23 eingreift. Beim 
Einfuhren der Mutterhulse 12 in die auflere Hulse 

11 gelangt der Vorsprung 26 zunachst in den 
unteren Nutabschnitt 25. Anschliefiend wird die 
Hulse 12 um einen gewissen Betrag gedreht 
(Vierteidrehung) bis der Vorsprung in die Nut 23 
eintreten kann. 

Die Gewindespindel 14 ist am unteren Ende 
"mit emem Zapfen 27 versehen. auf den drehfest 
ein Kegelrad 28 aufgeschoben ist. Der Zapfen 27 
ragt jedoch uber das Kegelrad 28 hinaus. Im 
Kegelrad 28 sind einzelne in Umfangsrichtung ver- 
setzte Vertiefungen 29 vorgesehen. In Fig. 1 ist ein 
in das Gelenkteil 10 eingesetzter Gewindestift 30 
zu erkennen, der in eine Nut ragt, die zwischen 
dem Kegelrad 28 und dem unteren Ende der Hulse 

12 gebildet ist. Im gezeigten Fall greift dieser 
Gewindestift 30 in eine Vertiefung 29 ein und ver- 
hindert mithin eine Verdrehung der Gewindespindel 
14. 

In eine Bohrung des Gelenkteils 10 ist eine 
Lagerbuchse 31 eingeschraubt. Sie dient zur Lage- 
rung eines Zapfens 33, der am inneren Ende ein 
Kegelrad 34 aufweist, das mit dem Kegelrad 28 der 
Gewindespindel 14 kammt. Der Zapfen weist einen 
Innensechskant auf, in den ein entsprechendes 
Drehwerkzeug eingreifen kann. 

Der uber das Kegelrad 28 iiberstehende Teil 
des Zapfens 27 greift in eine Lagerbuchse 36 ein, 
die im Gelenkteil 10 angeordnet ist. Das Kegelrad 
28 gleitet mithin auf der zugekehrten Stirnseite der 
Lagerbuchse 36. 

Man erkennt aus Fig. 1 , da/3 eine Drehung des 
Antriebszapfens 33 zu einer Drehung des Kegel- 
rads 34 fuhrt, das seinerseits das Kegelrad 28 und 
damit die Gewindespindel 14 in Drehung versetzt. 
Dadurch wird die Mutterhulse 12 axial bewegt und 
gleitet beispielsweise aus der aufleren Hulse 11 
heraus. Man erkennt ferner, da/3 die Lage des 
Innengetriebes derart ist, da/3 der Antriebszapfen 
33 sehr leicht erreichbar ist. Im Bereich des Knies 
liegt bekanntlich eine geringe Weichteildeckung 
vor. 

Der Antriebsmechanismus gemafl Fig. 3 unter- 
scheidet sich in einigen Punkten von dem nach 
Fig. 1. Soweit mit Fig. 1 gleiche Teile verwendet 
werden, sind diese in Fig. 3 mit gleichen Bezugs- 
zeichen versehen, die jedoch zusatzlich den Index 
a tragen. 

In einem erweiterten Abschnitt der Gewinde- 
hulse 12a ist eine Hulse 50 eingeschoben und 
durch Schweiflung befestigt. Sie ist mit dem 
Gewindeabschnitt 16a versehen, der mit dem Ge- 
winde der Gewindespindel 14a zusammenwirkt. 
Aus Fig. 3 ist auch zu erkennen, dafl die Gewinde- 
spindel aus Gewichts-und Erspamisgrunden hohl 
ist. 



Die Bohrung des Schaftes 1 1 weist nahe dem 
Gelenkteil 10a eine Schulter 51 auf. auf der ein 
Ring 52 runt, der mit Hilfe eines Stiffs 53. der 
durch die Wandung des Schaftes 11a hmdurchge- 

5 fuhrt ist. festgelegt ist. In die obere Stirnseite des 
Ringes 52 ist eine Gleitscheibe 53 bundig emgelas- 
sen. Der zylindrische Zapfen 27a der Gewindespin- 
del 14a erstreckt sich durch die Bohrung des Rin- 
ges 52. Oberhalb des Zapfens 27a ist ein Ring- 

to bund 54 an die Gewindespindel angeformt. Der 
Ringbund befindet sich innerhalb eines freien 
Raums 55, der durch eine Durchmessererweiterung 
der Bohrung der Hulse 12a gebildet ist unterhaib 
der Hulse 50. Die Gewindespindel 14a stutzt sich 

15 mithin uber den Ringbund 54 auf dem Ring 52 ab. 
der mithin die axiale Belastung auf das Gelenkteil 
10a ubertragt. 

Das Zahnrad 28a ist mit Hilfe von Stiffen 56 am 
Zapfen 27a festgelegt. Es ist frei von axialen Bela- 

20 stungen. Es kammt mit dem Zahnrad 34a, das 
einteilig mit dem Zapfen 33a geformt ist. Der Zap- 
fen 33a ist in der Gewindehulse 31 a drehbar gela- 
gert und weist eine Sechskantausnehmung 35a fur 
ein Drehwerkzeug auf. Die Ruckseite des im 

25 Durchmesser grofieren Zahnrads 34a sichert das 
Zahnrad 34a bzw. den Zapfen 33a gegen eine 
axiale Bewegung nach auCen. Gegenuber dem 
Zapfen 33a ist ein Lagerstift 57 mittig in das Zahn- 
rad 34a eingelassen zur verbesserten axialen Lage- 

30 rung des Zahnrads 34a. 

Im Gelenkteil 10a ist ein im Au/Jendurchmesser 
gestufter Feststellstift oder eine Feststellschraube 
58 von einer entsprechenden Gewindebohrung auf- 
genommen. Das innere Ende halt ein im Quer- 

35 schnitt U-formiges Ringsegment zur Festsetzung 
des Zahnrads 28a. Das Ringsegment ermoglicht 
eine Verteilung der Druckkraft uber einen gewissen 
Umfangsbereich des Zahnrads 28a. 

40 

Anspruche 

1. Endoprothese fur femorale oder tibiale 
Gelenkknochenteile und angrenzende femorale 

45 oder tibiale Knochenabschnitte, mit einem femora- 
len Hiiftgelenkteil und/oder einem femoralen Knie- 
gelenkteil und/oder einem tibialen Kniegelenkteil 
und einem den Knochenabschnitt ersetzenden 
Knochenersatzteil, das aus zwei teleskopisch zu- 

50 sammenwirkenden Stangenteilen besteht, wobei 
ein Stangenteil eine Gewindespindel aufweist, mit 
der eine Spindelmutter am anderen Stangenteil zu- 
sammenwirkt zur Langenverstellung des Knoche- 
nersatzteils, dadurch gekennzeichnet, da/3 die Spin- 

55 delmutter von einer langeren Hulse (12) mit Innen- 
gewinde (16) gebildet ist, die in einer aufleren mit 
dem Gelenkteil (10) verbundenen Hulse (11) 
teleskopisch verschiebbar ist, die innerhalb der 
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Spindelmutterhulse (12) liegende Gewmdespindel 
(14) axial fest. jedoch drehbar im Gelenkteil (10) 
gelagert ist und Goer em Winkelgetriebe (28. 34) 
mit einem Antriebszapfen (35) verbunden ist. der 
drehbar im Gelenkteil (10) gelagert ist. 

2. Endoprothese nach Anspruch 1, dadurch 
gekennzeichnet, da/3 die au/3ere Hulse (11) einen 
nach innen weisenden, vorzugsweise am Ende an- 
gebrachten Vorsprung (26) aufweist, der in eine 
Langsnut (23) der Mutterhtilse (12) eingreift. 

3. Endoprothese nach Anspruch 2. dadurch 
gekennzeichnet. da/3 die Nut (23) an ihrem inneren 
Ende einen in Umfangsrichtung versetzten Endab- 
schnitt (25) aufweist, der durch einen in Umfangs- 
richtung verlaufenden Nutabschnitt (24) mit der 
ubrigen Langsnut (23) verbunden ist. 

4. Endoprothese nach einem der Anspruche 1 
bis 3, dadurch gekennzeichnet, da/3 die Gewinde- 
spindel (14) an dem inneren Ende einen Lagerzap- 
fen (27) aufweist, der von einer Lagerbuchse (36) 
im Gelenkteil (10) aufgenommen ist. 

5. Endoprothese nach Anspruch 4, dadurch 
gekennzeichnet, dafl ein Kegelrad (28) auf dem 
Zapfen (27) aufgenommen ist, dessen Stirnseite 
mit der Stirnseite der Lagerbuchse (36) zusammen- 
wirkt. 

5. Endoprothese nach einem der Anspruche 1 
bis 5, dadurch gekennzeichnet, da/3 der Antriebs- 
zapfen (35) mit einem Kegelrad (34) versehen ist 
und in einer Lagerbuchse (31) gelagert ist, die eine 
Begrenzung (32) des Antriebszapfens (33) aus der 
Lagerbuchse heraus vorsieht. 

7. Endoprothese nach Anspruch 6, dadurch 
gekennzeichnet, da/3 die Lagerbuchse (31) ein eine 
Gewindebohrung des Gelenkteils (10) einge- 
schraubt ist. 

8. Endoprothese nach einem der Anspruche 4 
bis 7, dadurch gekennzeichnet, da/3 zwischen dem 
Kegelrad (28) auf der Spindel (14) und einer radia- 
len Schulter der Spindel (14) eine umlaufende Nut 
gebildet ist, die mindestens eine Vertiefung (29) 
aufweist und ein Gewindestift (30) in die Nut ein- 
greift. 

9. Endoprothese nach einem der Anspruche 1 
bis 8, dadurch gekennzeichnet, dafl nur ein be- 
grenzter, dem Winkelgetriebe benachbarter Ab- 
schnitt (16) der Mutterhulse (12) mit einen 
Innengewindeabschnitt versehen ist. 

10. Endoprothese nach einem der Anspruche 1 
bis 3, dadurch gekennzeichnet, da/3 die Gewinde- 
spindel (14a) einen Ringbund (54) aufweist, der mit 
einem Lagerring (52, 53) im Inneren des Gelenk- 
teils (10a) zusammenwirkt. 

1 1 . Endoprothese nach einem der Anspruche 1 
bis 7, dadurch gekennzeichnet, da/3 ein im Gelenk- 
teil (10a) angeordneter Feststellstift (58) am inneren 



Ende mit einem Ringsegment (59) versehen ,st. 
das sich gegen einen zylindrischen Abschmtt des 
Zahnrads (28a) legt. 
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© Fusion cage for bone joints. 



© A fusion basket (10) having an external, substan- 
tially continuous helical V-thread (12) by which it can 
be screwed into a bore after first forming in the bore 
mating female threads that bite into the cancellous 
regions.. Mating of the threads ensures that the 
fusion basket remains securely in place without com- 
pressing or splitting the recipient bone. Eventually, 
the ingrowth of bone through perforations (13) in the 
valley (14) of the thread forms a permanent intercon- 
nection between the two bony structures. When 
used to create bone ingrowth between adjacent ver- 
tebrae, the V-thread fusion basket is implanted in 
Z pairs on opposite sides of the disc space. 
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FUSION CAGE 



The invention concerns method and apparatus 
for fusing two adjacent bony structures such as a 
bone joint, especially adjacent vertebrae of the 
spine. 



BACKGROUND OF THE INVENTION 



Subsequent to injury, disease or other degen- 
erative disorder, the disc, a ligamentous cushion 
between vertebrae, may undergo a painful deterio- 
ration. The disc shrinks and flattens out, and the 
distance between the vertebral bodies begins to 
collapse. Subsequently, there may be a progres- 
sive degeneration leading to mechanical instability, 
where painful translocations occur between adja- 
cent vertebrae. The movement-induced pain may 
be so disabling that in many such cases, the seg- 
mental motion must be eliminated. Thus, rigid fu- 
sions may be the only present means to stop the 
translocations and relieve the pain. 

It is generally held that successful fusions de- 
mand a contiguous growth of bone to create a solid 
mass that will unite the movable elements into one 
unit. Otherwise, the fusion cannot achieve the tasks 
of pain reduction, maintenance of intervertebral 
height, and immobility of the segment. When fusion 
bone is first placed, it is soft and movable, having 
no cohesive strength. Therefore a variety of appli- 
ances have been developed that attempt to hold 
the segments quite still under conditions of normal 
spinal activity and daily stress. Bone graft material 
is placed between the segments, the outer or cor- 
tical surfaces of which have been removed or 
deeply scarified so as to promote the ingrowth of 
the graft into these recipient sites. Thus positioned, 
the bone graft slowly unites the segments. Such an 
appliance is not meant to permanently secure im- 
mobility of the segments. Bone ingrowth is re- 
quired for this. 

Dependency upon such an appliance as the 
sole stabilizer is ultimately unsuccessful due to the 
development of a mechanical gap or transition be- 
tween the bone and the appliance, leading to struc- 
tural failure of the bone and adjacent connective 
tissue. Such failure is seen in fractures, erosion, 
and absorption of bone with potential further col- 
lapse. The pain may also become progresively 
disabling. 

Approximately 150,000 lumbar spinal fusions 
were performed in the USA during 1987, as re- 
ported by the American Hospital Association. There 
are many methods for intervertebral fusion. The 
most successful have achieved a success rate of 



about 90% in random cases. However, several of 
these techniques, especially those requiring com- 
plex appliances, are difficult to master and are 
hazardous to nerve and vessel structures normally 

5 lying close to the involved bones. 

From a biomechanical point of view, the most 
important location of a spinal fusion is at the me- 
chanical center of rotation between the vertebrae. 
This point is centered within the disc space. There- 

w fore, an interbody fusion is the most rigid and thus 
the most sought after method among surgeons. 
Current methods of interbody fusions are, however, 
the most hazardous of all spinal fusion methods. 
Both anterior (transabdominal) and posterior 

m surgical approaches are used for interbody fusions. 
Typically, a plug, dowel, or segment of bone is 
driven tightly into a cavity carved inside the inter- 
body, intradiscal space. Since there must be a 
bone-to-bone bridge created during the fusion pro- 

20 cess, connective tissue and discal tissue must be 
removed. Therefore, deep cuts within the bone 
must penetrate into the softer, cancellous region to 
promote bone growth across the space. 

Intervertebral fusions using circular bone grafts 

25 have been reported in the orthopedic and neurosur- 
gical literature for some years. B. R. Wiltberger in a 
paper published in Clinical Orthopedics, Vol. 35, 
pp. 69-79, 1964, reviewed various methods of inter- 
vertebral body fusion using posterior bone dowels 

30 driven firmly into a suitably smaller hole between 
the adjacent vertebrae. Upon doing so the dowel 
can split or crack or collapse. The stretched bone 
might also split and it can be compressed by the 
dowel to the point that it will not grow normally due 

35 to collapse of formerly open pores or vascular 
channels. If this occurs, there may be a late ab- 
sorption of surrounding bone and the dowel might 
loosen, with a renewed danger of expulsion. See 
also a two-page brochure from Neurological Sur- 

40 gery Associates of Cincinnati, Inc. entitled 
"Posterior Lumbar Interbody Fusion Made Simple" 
which shows, after the bone dowel placement, the 
"(a)pplication of 5 mm dacron suture around spi- 
nous processes." 

45 U.S. Patent 4,501 ,269 (Bagby) describes a sur- 
gical procedure for stabilizing the cervical spine of 
a horse and says that the procedure "is applicable 
to any human or animal joint formed by opposed 
contiguous bony surfaces which are covered and 

so separated by intervening cartilage and are sur- 
rounded by ligaments which resist expansion of the 
joint. Specific examples of such joints are a spinal 
joint between adjacent vertebrae or the ankle joint. 
The process was developed to immediately sta- 
bilize the joint and to further promote ultimate 
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bone-to-bone fusion. ..The implanted structure is in 
the form of a perforated cylincrical bone basket 
which can be filled with bone fragments produced 
during the preparation of the joint. These bone 
fragments provide autogenous tissue to promote 
bone growth through the basket, as well as around 
it. 

"The process involves the initial steps of surgi- 
cally accessing the joint and removing intervening 
cartilage located between the contiguous bony sur- 
faces. A transverse cylindrical opening is then 
bored across the contiguous bony surfaces. Imme- 
diate stabilization is achieved by driving into the 
cylindrical opening a hollow basket having a rigid 
perforated cylindrical wall whose outside diameter 
is slightly greater than the inside diameter of the 
cylindrical opening. The implanting of the basket 
spreads the bony surfaces apart in opposition to 
the resistance to expansion of the joint provided by 
the surrounding ligaments." (Col. 2, lines 26-55). 

Vich, J. Neurosurg Vol. 63, pp. 750-753 (1983) 
describes a means for cervical spine fusion, using 
an anterior approach, by surgically implanting a 
cylindrical bone graft. "Screw threads are placed in 
the graft with a small, previously sterilized die. The 
grooves of the thread can be made as deep as 
required. The vertebral cervical bodies are pre- 
pared according to Cloward's technique. After a 
cylindrical bed has been drilled in the appropriate 
intervertebral bodies, the graft is screwed into 
place with instruments especially developed for this 
purpose." (P. 750). The Fig. 2 legend points out 
that a threaded graft dowel has a larger contact 
surface than a plain dowel and a greater resistance 
to pressure and sliding. 

An additional desirable effect of an interver- 
tebral fusion is the restoration or maintenance of a 
normal intervertebral spacing. Spreading devices 
are generally required in order to restore all or a 
part of the normal intradiscal height, in the process 
of placing the fusion material or applicance. When 
the procedure is performed using the commonly 
employed posterior approach, a variety of spread- 
ers may be placed between various posterior bony 
elements normally attached to he vertebrae, such 
as, dorsal spinous processes or laminas. Using 
such spreaders, a forward tilt or wedging of the 
discal space occurs, with the posterior aspect of 
the space becoming more open than the anterior. 
When a bone graft of any shape is driven into a 
cavity that is wedged more open posteriorly be- 
tween two opposing movable vertebrae, there is a 
strong propensity for the graft to be retropulsed 
during the postoperative recovery period as a re- 
sult of to and fro movement between the opposing 
vertebrae. Thus, to aid in the prevention of graft 
expulsion, it would be desirable to have the cavity 
either maintain parallelism or be slightly narrower 



at its most posterior portion. Ventral to this cavity, 
the stout ligamentous disc anulus remains and pre- 
vents ventral migration of the graft into the retro- 
peritoneal space. Further, there is value in restoring 
5 the original spinal lordotic curve, as the fusion 
grows; this requires that the cavity and the inter- 
body fusion element be placed to promote a nor- 
mal spinal anatomical position, that is, without 
wedging of the space in either direction. 



BRIEF SUMMARY OF THE INVENTION 



75 The invention provides a fusion basket or cage 
which, like the fusion basket of Bagby, is a perfo- 
rate rigid cylinder that can be surgically inserted 
into a bore that has been formed in two adjacent 
bony structures such as two vertebrae. The fusion 

20 cage is then packed with bone chips or other bone- 
inducing substance, thus inviting ingrowth of live 
bone. The fusion cage of the invention differs from 
the fusion basket of Bagby by an external, substan- 
tially continuous helical V-thread by which it can be 

25 screwed into the bore, after first forming mating 
female threads in the bore. Mating of the threads 
ensures that the fusion basket remains securely in 
place, there being much less danger of splitting or 
compression atrophy of the recipient bone. Even- 

30 tally, the ingrowth of bone through perforations in 
the valley of the thread forms a permanent inter- 
connection between the two bony structures. 

By V-thread is meant that the crown of the 
thread is sharp, although its valley preferably is 

35 blunt or rounded to permit the mating peaks of the 
female threads to have adequate strength. When 
the angle of the V-thread at its crown is about 60* , 
a preferred range of radii for the fillet in the valley 
is from 0.35 to 0.75 mm. The angle at the crown of 

40 the V-thread should be no more than 90° , because 
a sharper thread would increase the exposed inter- 
face surface of bone relative to the implant, thus 
increasing the opportunity for ingrowth. However, 
the angle at the crown should be at least 45°, 

45 because the pitch would be undesirably small if the 
angle were smaller. An unduly small pitch would 
entail weak female bone threads and create a dan- 
ger of cross threading. 

The perforations should be as large as possible 

50 as long as the fusion basket has adequate struc- 
tural strength. When the surface of the fusion bas- 
ket is projected onto the inner face of a cylinder, 
the projected perforations should comprise from 
30% to 60% of the projected area, preferably about 

55 50%. Individual apertures should be at least one 
mm both axially and transversely to permit good 
ingrowth of fresh bone, whereas the fusion basket 
might be unduly weakened if the apertures were 
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substantially more than 2 mm axially and 3 mm 
transversely when the angle of the V-thread at its 
crown is about 60 * . 

The novel fusion basket preferably is fitted with 
end caps, a first of which may be in place before 
the fusion basket is screwed into the recipient 
bone, and thus should have a maximum diameter 
no greater than the minor diameter of the V-thread 
of the fusion basket. The first end cap retains the 
bone-inducing sustance when it is packed into the 
fusion basket. The open end of the fusion basket 
may then be closed with a second end cap to hold 
the bone chips securely in place. The end caps 
may be imperforate but preferably have substan- 
tially the same perforation as does the fusion bas- 
ket to permit bone or other tissue ingrowth through 
the end caps. However, end caps may not be 
necessary or, if used, they can be made of biodeg- 
radable material, even when the fusion basket is 
not. 

Currently the novel V-thread fusion basket pref- 
erably is made of implantable-grade stainless steel. 
Titanium and ceramics are also useful, as are 
super-strength polymers or composites of poly- 
mers and high-strength filaments such as super- 
high-density polyethylene, glass, or graphite. Non- 
metallic composites have the preferred ability to 
pass x rays or magnetic beams without distortion, 
thus enhancing the preparation of scan images as 
compared to metallic fusion baskets. The fusion 
basket can be biodegradable, because it no longer 
is needed after the bone ingrowth has matured. 
When the fusion basket is not biodegradable, it can 
remain in place permanently after the ingrowth has 
taken place, in contrast to the need to remove 
many types of metallic supports or appliances that 
have heretofore been used to promote rigid fu- 
sions. 

Useful bone-inducing substances include bone 
chips and bone substitutes or synthetic material, 
with or without bone activating matter, such as 
hydroxyapatite, bone morphologic protein, bone 
growth factor, or cartilage activation factor. Instead 
of being mixed with the bone-inducing substance, 
bone-activating matter can be coated onto the nov- 
el fusion basket, e.g., after being microencapsulat- 
ed in a wax. When the fusion basket is made of an 
organic material, bone activating matter can be 
combined with the organic material before it is 
formed into the fusion basket. 

For implantation between vertebrae of a per- 
son's lower back, two sizes of the novel fusion 
basket should suffice, one having a V-thread major 
diameter of 16 mm and the other a major diameter 
of 12 mm. Because the anterior-posterior dimen- 
sion of a typical lower lumbar vertebra is about 30 
mm, the length of the fusion basket preferably 
does not exceed 25 mm but is at least 20 mm in 



length to give sufficient contact as well as a good 
platform when implanted in pairs. 

The crown of the V-thread of the novel fusion 
basket preferable is continuous, both for strength 

5 and for ease of insertion into the threaded bore. 
Preferably the V-thread has from 3 to 8 turns per 
cm. A smaller turn ratio may result in an undesir- 
ably large thread depth, penetrating too deeply into 
the cancellous bone. A larger turn ratio may unduly 

10 restrict the size of the performations. 

The novel V-thread fusion basket can be im- 
planted for fusing adjacent bony structures by the 
following method: (a) forming ain said bony struc- 
tures a bore with a female thread that penetrates 

is into their cancellous regions, (b) forming a rigid, 
perforate, cylindrical basket to have an external, 
substantially continuous helical V-thread that can 
mate with said female thread, (c) screwing the 
basket into said threaded bore, and (d) packing the 

20 basket with bone-inducing substance. When the 
bore to be formed in step (a) is to extend between 
adjacent vertebrae, there should be prior to step (a) 
the added step of spreading the vertebrae apart, 
preferably in a manner that maintains their parallel- 

25 ism, the fusion basket is implanted in pairs on 
opposite sides of the disc space. 

The novel fusion basket should have a 
modulus of elasticity approximating that of the re- 
cipient bone, thus permitting it to flex along its 

30 length, consequently minimizing stresses at the 
bony interface between the graft and recipient 
bone. Although a fusion basket of substantially 
lower modulus of elasticity would provide the same 
desirable result, it might not have adequate struc- 

35 tural strength. 

The bore into which the V-thread fusion basket 
is to be inserted preferably is tapped by hand, 
using a slow motion to ensure against burning the 
bone. This freshens the bone margins of the bore 

40 so that if any bone had been burned by drilling to 
form the bore, it is now cut away slowly by hand. 
The tapping process is quite safe, in that the sur- 
geon can feel the progress of the technique. 

The V-thread fusion basket preferably is 

45 screwed by hand into the threaded bore, again 
permitting the surgeon to feel if the resistance is 
too great and that rethreading of the bore might be 
required. In contrast, a bone dowel typically is 
driven into a bore using a hammer, and in order to 

so guard against an overly tight fit, the surgeon listens 
to the sound of the striking hammer and also 
monitors the degree of resistance. 

When using the noval fusion basket to creat 
bone ingrowth between adjacent vertebrae, the fu- 
ss sion basket should be implanted in pairs on op- 
posite sides of the disc space. Each is held in 
place by its V-thread, biting into female threads 
that penetrate into the cancellous bone of the inter- 
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posed vertebral bodies. Gravity, muscle pull, and 
elastic recoil of the spread (or stretched) outer disc 
anulus together exert force against each of the 
fusion baskets. Thus the fusion baskets are held in 
place by compression forces between the adjacent 
vertebrae. 

To prevent distraction froces from possibly dis- 
lodging the fusion baskets, e.g., when the patient 
forward flexes, thus separating the posterior mar- 
gins of the adjacent vertebrae, the dorsal pro- 
cesses may be tied or wrapped together. By an- 
other technique, screws placed through the appro- 
priate facet jackets limit both flexion and extension 
motions. 

A novel interbody spreader in the form of a 
scissors jack has been developed to maintain a 
desirable parallel attitude between the adjacent ver- 
tebrae while the bore is drilled and then tapped by 
a novel instrument. Another instrument that has 
been developed for use in the implantation of the 
novel fusion basket is a tapping instrument for 
forming helical threads in a bore in recipient bone. 
This noval tapping instrument comprises 
a hollow cylindrical shaft having a handle at one 
end and an external thread which is formed at the 
other end with at least one scallop that exposes a 
cutting edge, and 

a pilot rod that slidably fits into said bore, projects 
beyond said other end of the hollow shaft, and is 
formed with a central recess that communicates 
with the scallop in the hollow shaft and provides a 
reservoir for detritus remvoed by said cutting edge, 
thus permitting the detritus to be carried away by 
removing the pilot rod from the the hollow shaft. 

The portion of the pilot rod that projects be- 
yond said other end of the hollow shaft preferably 
is threaded to carry detritus upwardly to the reser- 
voir. 

When using the novel tapping instrument to 
form female threads for an interbody fusion, the 
hollow shaft should have an odd number of scal- 
lops and cutting edges, preferably three because 
an odd number provides more equal removal of 
recipient bone on both sides of the bore than would 
an even number. 

The novel tapping instrument and a novel 
wrench are illustrated in the drawing that also illus- 
trates two V-thread fusion baskets of the invention. 



BRIEF DESCRIPTION OF THE DRAWINGS 



In the drawing, all figures of which are sche- 
matic, 

Fig. 1 is an exploded isometric view of a first 
V-thread fusion basket of the invention and two 
perforated end caps; 



Fig. 2 is an isometric view illustrating the 
formation of a body that can be cut to form a 
series of second V-thread fusion baskets of the 
invention; 

5 Fig. 3 is an isometric view of a tap (partly 

cut away to reveal details of construction) for for- 
ming female thread in bores into which a V-thread 
fusion basket is to be inserted; and 

Fig. 4 is an isometric view of a wrench for 

io screwing a V-thread fusion basket into a threaded 
bore. 

The fusion basket 10 of Fig. 1 was formed from 
a solid steel cylinder by drilling eight small, 
equally-spaced holes 1 1 in the axial direction, each 

rs hole being centered on a circle concentric with the 
axis of the cylinder. Then a large hole was drilled 
centered on the axis and having a radius substan- 
tially identical to that of the aforementioned circle. 
A V-thread 12 was then machined in the external 

20 surface of the cylinder, thus opening through that 
surface a perforation 13 extending through the 
rounded valley 14 of the V-thread at each crossing 
of the valley and one of the small holes 11. A 
screw thread 15 was then machined in the internal 

25 surface of the fusion basket to threadably receive 
an end cap 16 that has apertures 18 similar to 
those of a salt shaker. Snap-on end caps would 
also be useful. 

In making a fusion basket by the technique 

30 described in the preceding paragraph, the small 
holes 1 1 could be enlarged to intersect each other, 
thus making it unnecessary to drill a central hole. 
Enlarged small holes would result in larger perfora- 
tions 13. 

35 Referring to Fig. 2, a series of fusion baskets 
can be made from a plurality of rods 22 of rectan- 
gular cross-section that can be continuously ex- 
truded and fed into each of eight keyways 23 in the 
surface of a mandrel 24. Simultaneously, a rod 26 

40 of triangular cross-section is extruded, wrapped 
helically around the rectangular rods 22, and sol- 
dered or welded to each of the rectangular rods 22 
at every crossing to provide an external V-thread. 
Upon emerging from the keyways, the resulting 

45 body is cut into individual fusion baskets each of 
which has a perforation 28 between adjacent turns 
of the V-thread-forming rod 26 wherever it bridges 
a gap between adjacent rectangular rods 22. 

A fusion basket identical to that of Fig. 2 can 

so be made from a hollow cylinder by machining an 
external V-thread and broaching a plurality of rec- 
tangular internal keyways. 

Each of the fusion baskets of Figs. 1 and 2 
could be made from a model by the lost-wax 

55 process. 

The tapping isntrument 30 of Fig. 3 has a 
hollow cylindrical shaft 31 with a T-handle 32 at 
one end and an external thread 33 at the other end. 
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Slidably received within the hollow shaft is a pilot 
rod 34, one end 35 of which protrudes beyond the 
hollow shaft 31 and slidably fits into a bore that has 
been drilled into the recipient bone. At the other 
end of the pilot rod is a knurled cap 35A. Projec- 
ting from the threaded end of the hollow shaft 31 
are cutting teeth 36 that enlarge the bore to the 
minor diameter of the external thread 33 of the 
hollow shaft 31. The threaded end of the hollow 
shaft also is formed with three symmetrical scal- 
lops 37 (one shown) to expose a cutting edge 38 at 
the leading edge of the external thread 33, which 
cutting edge forms female bone threads in the bore 
upon rotation of the hollow shaft. 

Detritus created by tapping instrument 30 is 
deposited through the scallops 37 into a reservoir 
provided by a central recess 39 in the pilot rod 34. 
The end 35 of the pilot rod which extends from the 
recess 39 into the bore has external threads which, 
when the threaded pilot rod 34 is turned, carry 
detritus upwardly to be deposited through the scal- 
lops into the reservoir. 

Upon rotating the hollow shaft 31 to form fe- 
male bone threads in the bore, the surgeon can 
feel increased back pressure when the reservoir 
becomes full and should grasp the knurled cap 35A 
to remove and clean out the pilot rod. If the 
gummy nature of the detritus were to prevent the 
pilot rod from being easily pulled out of the hollow 
shaft, the knurled cap 35A could be removed to 
permit the hollow shaft 31 to be unscrewed from 
the threaded bore, leaving the pilot rod in place. 
The pilot rod then serves, as a guide if the bore 
has not yet been completely tapped and it is 
necessary to reinsert the hollow shaft to complete 
the tapping. 

The wrench 40 of Fig. 4 has a cylindrical shaft 
41 with a T-handie 42 at one end and an octagonal 
protuberance 44 at the other end. The corners of 
the protuberance 44 fit into recesses in the fusion 
basket to permit the fusion basket to be rotated by 
rotating the wrench. A spring-loaded ball 46 fric- 
tionally holds the protuberance in place when it is 
inserted into the fusion basket. 



Implanting the Fusion Basket 



In order to implant the novel fusion basket 
between adjacent vertebrae, soft, collagenous disc 
material is first removed from the intervertebral 
space. A small window is created in the overlying 
laminas of each side, namely, standard laminotom- 
ies. The neural tissues, dural sac and nerves, are 
retracted medially. The intervertebral space is 
cleaned of disc material in a standard surgical 
fashion. If the disc space has narrowed as a result 



of degeneration, a scissors-jack type vertebral 
spreader or a hydraulically inflated bladder is in- 
serted on one (the first) side inside the disc space 
and opened until the space approximates the nor- 

5 mal. This may be confirmed by a lateral x ray. The 
height of the disc space is measured on the x ray 
so that the proper sizes of drills, tap, and fusion 
basket may be chosen. 

The opposite (second) side of the same disc 

70 space is then addressed. The nerve tissues on the 
first side are relaxed and then retracted medialward 
on the second side. A pilot drill (e.g., 5 mm or 8 
mm diameter depending upon discal space height) 
cuts a small channel in the face of each of the 

75 vertebrae, penetrating the interdiscal space to a 
depth of about mm (the normal disc space is about 
30 mm deep and 50 mm wide). A drill stop may be 
applied to the drill to prevent overboring the hole. A 
solid rod pilot is then inserted into the pilot hole 

20 and a pilot cutter (7 mm or 10 mm) is passed over 
it and brought downward to enlarge the pilot chan- 
nels to slidably receive the pilot rod 35 of the 
tapping instrument 30 of Fig. 3. The cutting thread 
33 (12 mm or 16 mm major diameter) cuts female 

25 bone threads through the opposing vertebral end 
plates and into both cancellous regions that will 
invite the ingrowth of new bone. 

A V-thread fusion basket of the invention, with 
one end cap in place, is snapped onto the wrench 

30 40 of Fig. 4 by which it is screwed by hand into the 
threaded intradiscal bore to its full depth. After 
removing the wrench, the basket is packed with 
bone chips or other bone-inducing substance, and 
the second end cap is applied to hold the bone 

35 chips securely in place. 

After removing the vertebral spreader, the dura 
and nerves on the second side are relaxed and 
attention is once again directed to the first side 
which is drilled and tapped to receive a second 

40 fusion basket by the same procedure. 

Over a period of several weeks, the bone from 
the vertebral bodies will grow through the perfora- 
tions in the fusion baskets and unite with the bone- 
inducing substance inside them, creating a solid 

45 fusion. 

It is believed that the novel fusion baskets will 
primarily be implanted by a posterior approach to 
the spine, although an anterior approach may be 
utilized, especially when applied to the cervical 

50 spine. 



Example 1 



The fusion basket of Fig. 1 has been machined 
from a cylinder of surgically implantable stainless 
steel to have the following dimensions: 
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diameter of starting cylinder 1 6 mm 
length of cylinder 25 mm 
diameter of each small hole 1 1 3 mm 
diameter of circle on which holes 1 1 are centered 
1 1 .5 mm 

diameter of central hole 1 1 mm 
pitch of V-thread 1 2 2.5 mm/turn 
angle at crown of thread 12 60° 
fillet radius in valley of thread 12 0.4 mm 
axial width of perforations 13 1.6 mm 
circumferential breadth of perfs. 13 2.8 mm 
when projected onto interior of a cylinder, % of 
area perforated 25% 

A V-thread fusion basket identical in appear- 
ance to one produced as in Fig. 2 can be made 
from a hollow cylindrical tube. After machining an 
external thread, a plurality of rectangular keyways 
are broached in the inner surface to form perfora- 
tions through the valley of the thread. A continuous 
technique for making a novel fusion basket starts 
with a continuous helical spring made from a trian- 
gular rod such as the rod 26 used in Fig. 2, then 
welding or soldering the inner-facing surface of the 
spring to a plurality of cylindrical wires, each ex- 
tending parallel to the axis of the spring. 



Claims 

1. A fusion cage which is a hollow perforate 
rigid cylinder that can be surgically inserted into a 
bore that has been formed in two adjacent bony 
structures and filled and packed with bone chips, 
thus inviting ingrowth of live bone, wherein the 
improvement comprises: the fusion cage (a) has an 
extenal, substantially continuous helical V-thread 
by which it can be screwed into mating female 
threads formed in the bore and (b) is perforated in 
the valley between adjacent turns of the thread. 

2. A fusion cage as defined in claim 1 wherein 
the V-thread is continuous and the angle at the 
crown of the V-thread is no more than 90* , but not 
less than 45° . 

3. A fusion cage as defined in claim 2 wherein 
the angle at the crown of the V-thread is about 
60°. 

4. A fusion cage as defined in claim 2 wherein 
the V-thread has from 3 to 8 turns per cm. 

5. A fusion cage as defined in claim 2 wherein 
the valley of the V-thread has a fillet, the radius of 
which is from 0.35 to 0.75 mm. 

6. A fusion cage as defined in claim 1 wherein, 
when the surface of the fusion cage is projected 
onto the inner face of a cylinder, the perforations 
comprise from 30% to 60% of the projected area. 

7. A fusion cage as defined in claim 1 , which is 
fitted with removable perforated end caps. 

8. A fusion cage as defined in claim 1, the 



major diameter of which is from 12 to 16 mm. 

9. A fusion cage as defined in claim 1 , made of 
implantable-grade stainless steel. 

10. A fusion cage as defined in claim 1, made 
5 of biodegradable material. 

1 1 . A fusion cage as defined in claim 1 , made 
of x-ray-transparent material. 

12. A fusion cage that is a hollow rigid cylinder 
that is suitable for insertion during surgery into a 

io bore that has been formed in adjacent bony struc- 
tures and can contain bone inducing substances, 
thus inviting ingrowth of live bone, the fusion cage 
having an external, substantially continuous screw 
thread by which it can be screwed into mating 

15 female threads formed in the bore, and, having 
openings in the valley between turns of the thread. 

13. A fusion cage as claimed in claim 12 
having any one or more of the features as defined 
in claims 2 to 11. 

20 14. A fusion cage as claimed in claim 12 or 13, 

wherein the screw thread is a V-thread. 

1 5. A fusion cage as claimed in any one of the 
preceding claims for use in fusing adjacent bony 
structures. 

25 16. A tapping instrument comprising a hollow 
cylindrical shaft having a handle at one end and an 
external thread which is formed at the other end 
with at least one scallop that exposes a cutting 
edge, and a pilot rod that slidably fits into said 

30 bore, projects beyond said other end of the hollow 
shaft, and is formed with a central recess that 
communicates with the scallop in the hollow shaft 
and provides a reservoir for detritus removed by 
said cutting edge, thus permitting the detritus to be 

35 carried away by removing the pilot rod from the 
hollow shaft. 
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© Vorrichtung zum Adaptieren der Lange einer Endoprothese fur Rohrenknochen. 



© Diese Vorrichtung besteht aus einem zwischen 
zwei Endoprothesenteilen anzuordnenden Adapter 1 
und einer manuell betatigbaren, mit einem Flussig- 
keitsreservoir 8 versehenen oder verbundenen Pum- 
pe 9. Der Adapter 1 besteht aus zwei ineinander 
greifenden, verschieblich gelagerten und kopfseitig 
geschlossenen Htilsen 3, 4, von denen eine in ihrem 
Inneren einen Kolben 11 aufweist, der im Inneren 
der anderen Hulse 4 langsverschieblich bewegbar ist 
und zusammen mit dem inneren Kopfende der ande- 
ren Hulse 4 einen flussigkeitsdichten und flussig- 
keitsgefullten Druckraum 7 einschliefien. Der Druck- 
raum 7 steht uber eine Druckleitung 10 mit der 
Pumpe 9 in Verbindung. Pumpe, Druckleitung und 
Druckraum bilden ein in sich geschlossenes hydrau- 
lisches System. Durch Betatigen der Pumpe wird 
Flussigkeit in den Druckraum 7 gepumpt, woraufhin 
die aufiere Hulse eine Bewegung in Expansionsrich- 
tung X ausfuhrt. 

Als Sicherungssystem konnen Zahnleistung 12 
und 13 an der inneren Hulse 4 vorgesehen sein, die 
mit Zahnleisten von Arretierungsbacken 18 bzw. 17 
zusammenarbeiten, derart, dafi im drucklosen Zu- 
stand des Druckraums 7 die Zahnleisten verrastet 
sind. Die Verrastung ist bei Druckbeaufschlagung 
des Druckraums 7 soweit aufhebbar, dafi die Bewe- 
gung in Expansionsrichtung X der Hulse 3 moglich 
ist. 

Die Vorrichtung ist als Einheit implantierbar. Eine 
postoperativ vorzunehmende Expansion des Adap- 
ters ist ohne invasiven Eingriff moglich. 
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Die Erfindung betrifft eine Vorrichtung zum 
Adaptieren der Lange einer Endoprothese fur Roh- 
renknochen. 

Bei bestimmten Indikationen, insbesondere 
Knochentumor, ist es oftmals notwendig, Rohren- 
knochen, wie beispielsweise den Femurknochen 
ganz oder teilweise zu ersetzen. Im Falle eines 
Totalersatzes wird der erkrankte Knochen entfernt 
und durch eine Totalendoprothese ersetzt, die im 
Falle des Femurknochens zwei Endoprothesege- 
lenkteile, namlich ein Huftgelenksteil und ein Knie- 
gelenksteil, aufweisen mu/S. 

Eine solche Totalendoprothese ist beispielswei- 
se bekannt geworden aus der DE 31 38 848 Al. 
Eine darin beschriebene Endoprothese ist zusam- 
mengefugt aus zwei Gelenkteilen und Zwischen- 
stucken, wobei die Lange der Zwischenstucke je 
nach individuellen Patientenerfordernissen im Ope- 
rationssaal ausgewahlt werden kann, so da/3 die 
Lange der Endoprothese der Lange des zu entfer- 
nenden Knochens angepaflt werden kann. 

Mit dieser Endoprothese sind postoperative 
Langenveranderungen, insbesondere bei noch im 
Wachstum befindlichen Patienten, nicht moglich. 
Lediglich ein erneuter schwerer Eingriff wurde es 
gestatten, die einmal implantierte Endoprothese 
auszutauschen durch eine langere. Dies ist aus 
medizinischer Sicht nicht vertretbar. 

Eine sogenannte Einrichtung zur Wiederher- 
stellung der Extremitatenfunktion ist aus der G 81 
08 959.7 Ul bekannt geworden. Diese Vorrichtung 
weist ein kunstliches Kniegelenk sowie ein kunstli- 
ches Huftgelenk auf, von denen jedes mit jeweils 
einem von zwei teleskopisch miteinander verbun- 
denen hulsenformigen Teilen verbunden ist. Die 
hulsenformigen Teile sind mittels einer Gewindes- 
pindel und einer an einem hulsenformigen Teil fest 
angebrachten Gewindehulse durch Drehen der Ge- 
windespindel gegeneinander langs verschieblich, 
die Vorrichtung also in ihrer Lange einstellbar. Die 
Vorrichtung kann wahrend der Operation einmal in 
ihrer Lange eingestellt werden. Ein postoperatives 
Adaptieren der Lange der Vorrichtung ist nicht vor- 
gesehen und nicht moglich, da keinerlei Einrich- 
tung vorhanden ist, urn nach der Implantation die 
beiden hulsenformigen Teile zu verschieben. 

Aus der DE 33 36 004 CI ist ein Adapter fur 
eine Knochen-Endoprothese bekannt geworden, 
der zwischen einem Gelenkteil und einem Prothe- 
senschaftteil angeordnetist. Dieser Adapter ist ge- 
triebeartig aufgebaut derart, da/5 auf Betatigung ei- 
nes Schraubenkopfes die hulsenartigen Adaptertei- 
le auseinander oder zueinander bewegt werden 
konnen. Hierbei ist bei einer Langenanpassung bei- 
spielsweise in der Wachstumsphase des Patienten 
kein Totalersatz der kurzeren Endoprothese notig, 
sondern lediglich ein Schnitt vom Operateur auszu- 
fuhren, urn den besagten Schraubenkopf freizule- 
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gen und zu verdrehen, urn den Adapter in seiner 
Lange den Gegebenheiten anzupassen. 

Wenn diese Adapter auch schon Vorteile ge- 
genuber dem modular aufgebauten Endoprothesen 

5 gemafi der weiter oben erwahnten Druckschriften 
aufweisen, so bleibt festzuhalten, dafi zur Durchfiih- 
rung der Langenanpassung noch ein invasiver Ein- 
griffvorgenommen werden mufi, namlich urn das 
Getriebe des Adapters erreichen zu konnen. Dies 

w wird als nachteilig empfunden, insbesondere im 
Hinblick auf eine mogliche Keimverschleppung, die 
im Falle des Ausbruchs einer Entzundung den Er- 
folg der Implantation der Endoprothese in Frage 
stellen kann. 

15 Die aus der EP 0290767 Al bekannt gewordene 

Endoprothese ist mit einem ganz ahnlichen Pro- 
blem behaftet. Auch hier sind zwei teleskopisch 
ineinander ftihrbare Hulsen vorgesehen, die mit 
weiteren Endoprothesenteilen wie Gelenkteil und 

20 Schaftteil verbindbar sind. Eine Hulse ist mit einem 
Aufiengewinde, die andere mit einem Innengewinde 
versehen. Die Langsverstellung der Endoprothese 
erfolgt fiber ein Verdrehen der Teile, wobei ein 
Kegelradgetriebe vorgesehen ist, dessen Antriebs- 

25 spindel postoperativ von aufien durch eine Stichin- 
zision zuganglich gemacht werden kann. 

Schliefilich sei auf die noch weiter fern liegen- 
de Vorrichtung gemafi der US PS 4863473 hinge- 
wiesen, mit Hilfe derer das Skelett eines Verstorbe- 

30 nen nach Entnahme von Knochenteilen zu Trans- 
plantationszwecken optisch wieder hergerichtet 
werden kann. 

Aufgabe der vorliegenden Erfindung ist es da- 
her, eine Vorrichtung zum Adaptieren der Lange 

35 einer Endoprothese fur Rohrenknochen anzugeben, 
mit der - bei gegebener Moglichkeit der Anpas- 
sung der Lange der Endoprothese vor der Implan- 
tation an die zu diesem Zeitpunkt herrschenden 
Verhaltnisse - eine spater vorzunehmende Langen- 

40 anpassung ohne invasiven Eingriff moglich ist. 

Gelost wird diese Aufgabe durch die Vorrich- 
tung mit den Merkmalen gema/3 dem Anspruch 1 . 
Weitere vorteilhafte Ausgestaltungen ergeben sich 
aus den Unteransprlichen. Die erfindungsgemafie 

45 Vorrichtung besteht aus dem eigentlichen Adapter 
und einer Implantierbaren Pumpe, die ein Flussig- 
keitsreservoir aufweist oder mit einem solchen ver- 
bunden ist. Der Adapter besteht im wesentlichen 
aus zwei ineinander langsverschieblich gelagerten, 

so kopfseitig jeweils geschlossenen Hulsen. Diese 
Hulsen schlieCen gemeinsam in ihrem Inneren ei- 
nen flussigkeitsdichten und -befullten Druckraum 
ein, der mit der Pumpe uber eine Druckleitung in 
Verbindung steht. Der Druckraum ist dadurch gebil- 

55 det, da6 eine der beiden Hulsen in ihrem Inneren 
mit einem Kolben versehen ist, der in das Innere 
der anderen Hulse ragt und dort langsverschieblich 
bewegbar ist. Er ist zwischen dem inneren Kopfen- 
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de der anderen Hulse und dem Kolbenkopf be- 
grenzt. Der Druckraum wird gegenuber der Umge- 
bung vorzugsweise durch einen Kolbenring aus 
korpervertraglichem Silikon im Kopfbereich des 
Kolbens abgedichtet. 

Die Vorrichtung bildet also ein entluftetes, ge- 
schlossenes hydraulisches System. Geschlossene 
hydraulische Systeme sind in der Implantattechnik 
beispielsweise bekannt geworden aus der DE 37 
22 935 Al, DE 38 27 967 Al und DE 38 36 787 Al, 
die allerdings samtlich hydrauliche Penisprothesen 
betreffen und auf die daher nur pauschal hingewie- 
sen werden soil. 

Der erfindungsgemafie Adapter ist - im Falle 
der Implantation einer Totalendoprothese fur einen 
Rohrenknochen - zwischen zwei Endoprothesen- 
Gelenkteilen angeordnet, die uber Aufnahmevor- 
richtungen jeweils an den Kopfenden der beiden 
Hulsen des Adapters mit diesem verbunden sind. 
Wenn nur ein Gelenkteil zu resizieren ist und noch 
ein Rest des Rohrenknochens als Anker fur ein 
Endoprothesen-Schaftteil bleibt, ist der Adapter mit 
einem Gelenkteil und einem Schaftteil verbunden. 
Schliefilich kann der Adapter zwischen zwei Schaft- 
teilen der Endoprothese angeordnet sein, wenn es 
gilt, nur ein erkranktes, zu resizierendes Zwischen- 
stuck des Knochens zu uberbrucken. 

Die Pumpe mit dem Flussigkeitsreservoir wird 
an geeigneter Stelle, von der sie nach der Implan- 
tation von auflen durch ein Drucken betatigt wer- 
den kann, implantiert. 

Die erwahnten Aufnahmevorrichtungen an den 
Kopfenden der beiden Hulsen fur die mit dem 
Adapter zu verbindenden Endoprothesenteile kon- 
nen in bekannter Weise konisch zulaufende Boh- 
rungen sein, in die entsprechend konisch ausgebil- 
dete Zapfen in einen Klemmsitz gebracht werden 
konnen. 

Als Druckfltissigkeit kommt vorzugsweise eine 
sterile isotonische Kochsalzlosung zur Anwendung. 
Selbst im Falle einer Leckage des Systems kommt 
es dann nicht zu Biounvertraglichkeiten. 

Eine besonders bevorzugte Ausfuhrungsform 
des Adapters der erfindungsgemaflen Vorrichtung 
ist gegenuber den Auswirkungen einer Leckage 
des Systems und damit gegenuber einer unkontrol- 
lierbaren Kontraktion gesichert. Diese Ausfuhrungs- 
form sieht vor, dafi die Aufienwandung der inneren 
Hulse des Adapters mit mindestens einer Zahnlei- 
ste versehen ist, welche Zahne aufweist, deren 
ansteigende Zahnflanken in Richtung auf die zulas- 
sige Expansionsrichtung des Adapters geneigt 
sind. 

Vorteilhaft ist hier ein Winkel zwischen diesen 
Zahnflanken und der Expansionsrichtung von ca. 
30°. Die abfallenden Zahnflanken hingegen schlie- 
fien mit der Expansionsrichtung einen Winkel von 
<90° ein. 



Das Gegenstuck zu einer solchen Zahnleiste 
befindet sich innerhalb mindestens einer Ausneh- 
mung im Inneren der auBeren Hulse in Form einer 
Arretierungsbacke. Diese ist in der Ausnehmung 

5 unter Vorspannung in Richtung auf die innere Hul- 
se des Adapters beweglich gelagert. Sie ist an ihre 
der inneren Hulse zugewandten Seite mit einer 
Zahnleiste versehen, die entsprechend der Zahnlei- 
ste an der AuSenwandung der inneren Hulse aus- 

10 gebildet, zu dieser allerdings umgekehrt angeord- 
net ist. Die Zahnleisten auf der inneren Hulse des 
Adapters und jene auf der Arretierungsbacke sind 
also miteinander verrastbar. Sie sind miteinander 
verrastet, wenn der Druckraum im Adapter drucklos 

75 ist. Dies ist dann der Fall, wenn auf die Betatigung 
der Pumpe hin eine Ausgleichsbewegung im Sinne 
einer Expansionsbewegung des Adapters beendet 
ist. Dies ist aber auch dann der Fall, wenn das 
System leckt. Der Adapter behalt in diesem Fall 

20 also die zuletzt eingestellte Lage der Endoprothese 
bei, dadurch, daC die erwahnten Zahnleisten in 
fester Verrastung verharren. 

Gleichwohl ist bei intaktem System aufgrund 
der Formgebung der Zahnleisten und unter Aufhe- 

25 bung der Vorspannung, mit der die Arretierungs- 
backe gegen die innere Hulse gedruckt wird, mog- 
lich. 

Wird namlich die Pumpe des Systems betatigt, 
also der Druckraum druckbeaufschlagt, bewirkt die 

30 Form der Zahne der Zahnleisten ein leichtes Abhe- 
ben voneinander entgegen der besagten Vorspan- 
nung, so da/S die Arretierungsbacke etwas in Rich- 
tung auf das Innere der sie lagernden Ausnehmung 
gedruckt wird. Ist der Druck im Druckraum grofi 

35 genug, fuhrt die auBere Hulse eine Ausgleichsbe- 
wegung inExpansionsrichtung aus, solange bis der 
Druck abgebaut ist, worauf die Zahnleisten wieder 
sofort in die sichere Verrastung ubergehen. 

Der Adapter weist in besonders bevorzugter 

40 Ausbildung an seiner inneren Hulse zwei gegen- 
tiberliegende Zahnleisten auf, die mit den Zahnlei- 
sten zweier Arretierungsbacken, welche in entspre- 
chend zwei gegenuber liegenden Ausnehmungen 
in der auCeren Hulse gelagert sind, im beschriebe- 

45 nen Sinne zusammenwirken. Dieser Adapter ist von 
relativ einfachem mechanischen Aufbau, weist aber 
samtliche beschriebenen Vorteile auf. 

Die erwahnte Vorspannung der Arretierungs- 
backen in Richtung auf die innere Hulse des Adap- 

50 ters wird vorzugsweise von Puffern erzeugt, die aus 
korpervertraglichem Silikon bestehen und zwischen 
den Arretierungsbacken und dem Boden der sie 
jeweils lagernden Ausnehmungen eingelassen sind. 
Fur die Voreinstellung der Lange des Adapters 

55 bzw. der ganzen Endoprothese vor der Implantation 
ist es zweckmaflig, die Arretierungsbacken mit ei- 
ner Vorrichtung zu versehen, die ein zwangsweises 
Trennen der zahnleisten voneinander ermoglicht. 
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Hierbei sind die Arretierungsbacken vorzugsweise 
jeweils mit einer von au/Sen zuganglichen Gewinde- 
bohrung versehen, in die eine Gewindeschraube 
geschraubt werden kann, um die Arretierungsbak- 
ken gegen den Boden der sie lagernden Ausneh- 
mungen zu ziehen, wobei die Zahnleisten auBer 
Eingriff kommen. Nach erfolgter Voreinstellung der 
Lange werden die Gewindeschrauben entfernt, so 
da/3 die erwahnte Verrastung der Zahnleisten ein- 
tritt. 

Das generelle Prinzip der Verrastung gegenein- 
ander beweglicher Teile eines Implantates ist im 
ubrigenbeschrieben in der nachveroffentlichten DE 
4012622 CI, die allerdings ein rein mechanisches 
Wirbelkorperimplantat beschreibt. 

Die erfindungsgemafie Vorrichtung gestattet - 
wie eingangs erwahnt - eine postoperative Langen- 
verstellung im Sinne einer Expansion der mit ihrem 
Adapter verbundenen Endoprothese ohne invasiven 
Eingriff. Sie wird anhand eines Ausfuhrungsbei- 
spiels gemafi den Zeichnungen naher erlautert. Es 
zeigt: 

Fig. 1 eine Schnittansicht des prinzipiellen 
Aufbaus der erfindungsgemaflen Vor- 
richtung, 

Fig. 2 eine geteilte Schnittansicht durch den 
Adapter auf der Ho he A bzw. B ge- 
ma/3 Fig. 1, und 
Fig. 3 eine vergroflerte Ansicht der Einzel- 

heit Z aus Fig. 1. 
In den Figuren sind gleiche Teile mit densel- 
ben Bezugszeichen versehen. 

Die Vorrichtung besteht aus dem Adapter 1 
und der mit ihm uber eine Druckleitung 10 in 
Verbindung stehenden manuell betatigbaren Pum- 
pe 9, die aus einem Flussigkeitsreservoir 8 Flussig- 
keit in den Adapter 1 pumpen kann. Die Pumpe 9 
besteht ebenso wie das Flussigkeitsreservoir 8 aus 
korpervertraglichem Silikon. Auch die Druckleitung 
10 besteht - wie im ubrigen auch die Versorgungs- 
leitung zwischen dem Flussigkeitsreservoir 8 und 
der Pumpe 9 - aus biovertraglichem Silikon. 

Der Adapter 1 ist zwischen zwei Endoprothes- 
enteilen anzuordnen, von denen in Fig. 1 zur Ver- 
anschaulichung ein Gelenkteil 21 fur ein Kniege- 
lenk dargestellt ist, das die naturlich Kondylen des 
Femurteils des Gelenks durch Gleitkufen nachbil- 
det. 

Der Adapter 1 besteht aus zwei ineinander 
verschieblich gelagerten, kopfseitig geschlossenen 
Hulsen 3 und 4. Diese weisen in ihrem aufieren 
Kopfende jeweils eine konisch sich verjungende 
Bohrung 5 bzw. 6 auf, in der die Endoprothesentei- 
le mit entsprechend ausgebildeten Zapfen in einen 
Klemmsitz gebracht werden konnen. Dies ist fur 
das Gelenkteil 21 in Fig. 1 angedeutet. 

Die au/Sere Hulse 3 ist mit einem Kolben 11 
versehen, der paBgenau in das Innere der inneren 



Hulse 4 ragt. Der Kolben 11 ist mit der Hulse 3 
langsverschieblich in der Hulse 4 bewegbar. 

Zwischen dem Kopf des Kolbens 11 und dem 
inneren Kopfende der Hulse 4 ist ein Druckraum 7 

5 begrenzt, der uber einen nicht dargestellten An- 
schluBstutzen mit der Druckleitung 10 verbunden 
ist. Der Druckraum 7 ist durch den Kolbenring 20, 
der im Kopfbereich des Kolbens 11 in diesen ein- 
gelassen ist, abgedichtet. 

10 Das Flussigkeitsreservoir 8, die AnschluClei- 

tung zur Pumpe 9, die Pumpe 9 selbst, die Druck- 
leitung 10 und schlieBlich der Druckraum 7 sind mit 
Flussigkeit gefullt und bilden ein entluftetes, ge- 
schlossenes hydraulisches System. Wird der 

is Druckraum 7 durch Betatigung der Pumpe 9 druck- 
beaufschlagt, so fuhrt die Hulse 3 eine Ausgleichs- 
bewegung in die Expansionsrichtung X aus. 

Der Kopfteil der Hulse 4 ist vorliegend im ubri- 
gen derart an das spezielle Gelenkteil 21 angepaCt, 

20 da/3 es je eine Halterung 22 bzw. 23 fur das Flus- 
sigkeitsreservoir 8 bzw. fur die Pumpe 9 aufweist. 
So ergibt sich eine kompakte implantierbare Ein- 
heit. 

Wie aus den Fig. 1 und 2 deutlich zu erkennen 

25 ist, sind an der AuCenwandung der inneren Hulse 4 
zwei Zahnleisten 12 und 13 vorgesehen. Deren 
Zahne 14 sind, wie anhand Fig. 3 deutlich wird, so 
ausgebildet, da/3 die ansteigenden Zahnflanken in 
Richtung X der Expansionsbewegung geneigt sind, 

30 und zwar in einem Winkel a von ca. 30°. Die 
abfallenden Zahnflanken schlieBen einen Winkel 0 
zur Richtung X ein, der < 90° sein mu/3. 

Im Inneren der au/Jeren Hulse 3 sind zwei 
Ausnehmungen 15, 16 vorgesehen. In diesen ist 

35 jeweils eine Arretierungsbacke 18 bzw. 17 gelagert. 
Deren zur inneren Hulse 4 gewandte Stimflachen 
weisen jeweils eine Zahnleiste auf, die entspre- 
chend den Zahnleisten 13 und 14 an der inneren 
Hulse 3 ausgebildet, aber umgekehrt zu diesen 

40 angeordnet sind. 

Im Boden jeder Ausnehmung 15 und 16 sind 
jeweils Puffer 19 aus Silikon eingelassen, welche 
die Arretierungsbacken 17 und 18 in Richtung auf 
die innere Hulse 3 driicken. Die Anordnung ist 

45 derart, daC die Ausnehmungen 15 und 16 mit den 
darin gelagerten Arretierungsbacken 18 bzw. 17 
jeweils gegenuber einer Zahnleiste 12 bzw. 13 an 
der Aufienwandung der inneren Hulse 3 liegen. 
Wenn der Druckraum 7 drucklos ist, also auch 

so keine der durch die Puffer 19 erzeugte Vorspan- 
nung der Arretierungsbacken 17 und 18 entgegen- 
gesetzte Kraft wirkt, sind die Zahnleisten der inne- 
ren Hulse 3 und jene der Arretierungsbacken in 
sicherer, aber losbarer Verrastung. Diese bietet u.a. 

55 Sicherheit gegen eine unkontrollierte Kontraktion 
des Adapters 1 im Falle einer Leckage des hydrau- 
lischen Systems. Die Sicherheit bestimmt im ubri- 
gen entscheidend der bereits erwahnte Winkel 0 
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der abfallenden Zahnflanken mit. Waren auch Wer- 
te fur 0 von > 90° zugelassen, konnte es zu einem 
Abrutschen der auBeren Hulse 3 kommen, wenn 
Belastungskrafte entgegen der Richtung X wirken. 
Aufgrund der Vorgabe aber, da/3 0 < 90° sein 
muB, ist dies nicht moglich. 

Dennoch ist trotz des innigen Eingriffs der 
Zahnleisten eine Expansion des Adapters moglich. 
Wird namlich der Druck im Druckraum 7 erhoht 
durch Betatigen der Pumpe 9, wird eine die Vor- 
spannung der Arretierungsbacken 17 und 18 teil- 
weise aufhebende Kraft erzeugt, so da/! die Verra- 
stung der Zahnleisten teilweise aufgehoben wird. 
Die Ausgleichsbewegung der Hulse 3 in die Rich- 
tung X bewirkt eine Bewegung der Zahnleisten 
gegeneinander gewissermaBen Zahn urn Zahn. 
Nach dem Druckabbau im Druckraum 7 kehrt das 
System automatisch in die sichere Verrastungsstel- 
lung zuruck. Entscheidend fur die Moglichkeit der 
Ausfuhrung einer Bewegung in Richtung X der 
Expansion trotz inniger Verrastung der Zahnleisten 
im Ruhezustand des Adapters 1 ist die Wahl des 
Winkels a der ansteigenden Zahnflanken. Als vor- 
teilhaft hat sich ein Wert fur a von ca. 30° erge- 
ben. 

Jede der Arretierungsbacken 17 und 18 weist 
im ubrigen eine Gewindebohrung 24 auf, in die 
durch eine Bohrung in der auBeren Hulse 3 eine 
Gewindeschraube (nicht dargestellt) geschraubt 
werden kann. Die Schraube soil so ausgebildet 
sein, daB sie sich mit ihrem Kopf an der Hulse 3 
anlegt, wenn die Arretierungsbacken 17 und 18 
unter Aufheben der Vorspannkraft von den Puffem 
19 zwangsweise zum Boden der Ausnehmungen 
16 bzw. 15 gezogen werden. Die Ausnehmungen 
15 und 16 haben eine solche Tiefe, da/3 die Zahn- 
leisten 12 und 13 und jene der Arretierungsbacken 
dann vollig au/3er Eingriff kommen. In dieser Lage 
kann der Adapter 1 vor der Implantation in seiner 
Lange voreingestellt werden. 

Patentanspruche 

1. Vorrichtung zum Adaptieren der Lange einer 
Endoprothese fur Rohrenknochen, bestehend 
aus 

einem Adapter (1), der zwischen einem mit 
ihm verbundenen Endoprothesengelenkteil und 
einem Endoprothesenschaftteil oder zwischen 
zwei Endoprothesengelenkteilen oder zwischen 
zwei Endoprothesenschaftteilen anzuordnen ist 
und aus zwei ineinander verschieblich gelager- 
ten, kopfseitig geschlossenen Hulsen (3, 4) 
aufgebaut ist, die an ihrem jeweiligen auBeren 
Kopfende eine Aufnahmevorrichtung (5, 6) fur 
die mit dem Adapter (1) verbundenen Endo- 
prothesenteile aufweisen und von denen eine 



in ihrem Inneren einen Kolben (11) aufweist, 
der in dem Inneren der anderen Hulse (4) 
langsverschieblich bewegbar ist und zusam- 
men mit dem inneren Kopfende der anderen 
5 Hulse (4) einen flussigkeitsdichten und flussig- 

keitsbefullten Druckraum (7) einschliefit, und 
aus 

einer ein Flussigkeitsreservoir (8) aufweisen- 
10 den, aus korpervertraglichem Material beste- 

henden Pumpe (9), die mit dem Druckraum 
(7) uber eine Druckleitung (10) in Verbindung 
steht, durch welche unter Pumpwirkung Flus- 
sigkeit in den Druckraum (7) einleitbar ist. 

75 

2. Vorrichtung nach Anspruch 1, bei der die Au- 
Benwandung der inneren Hulse (4) des Adap- 
ters (1) mit mindestens einer Zahnleiste (12, 
13) mit Zahnen (14) versehen ist, deren anstei- 

20 gende Zahnflanken in Richtung X der zulassi- 

gen Expansionsbewegung des Adapters ge- 
neigt sind und deren abfallende Zahnflanken 
einen Winkel von kleiner 90° zur Richtung X 
der Expansionsbewegung einschliefien, und 

25 bei der im Inneren der auBeren Hulse (3) min- 

destens eine Ausnehmung (15, 16) vorgesehen 
ist, innerhalb der eine Arretierungsbacke (17, 
18) unter Vorspannung in Richtung auf die 
innere Hulse (4) beweglich gelagert ist, die 

30 eine entsprechend der Zahnleiste (13, 14) der 

inneren Hulse (4) ausgebildete und komple- 
mentar zu dieser angeordnete Zahnleiste auf- 
weist, welche in drucklosem Zustand des 
Druckraums (4) mit jener verrastet ist, derart, 

35 daB eine Bewegung der auBeren Hulse (3) 

entgegen der Expansionsbewegung unmoglich 
ist, wobei der Eingriff der Zahnleisten bei 
Druckbeaufschlagung des Druckraumes (7) so- 
weit entgegen der erwahnten Vorspannung 

40 aufgehoben wird, daB eine Bewegung der au- 

Beren Hulse (3) in Expansionsrichtung X er- 
moglicht wird. 

3. Vorrichtung nach Anspruch 2, bei der die Vor- 
45 spannung der Arretierungsbacke (17, 18) von 

mindestens einem zwischen ihr und der Innen- 
wandung der Ausnehmung (15, 16) angeordne- 
ten flexiblen Silikonpuffer (19) erzeugt wird. 

50 4. Vorrichtung nach Anspruch 2 oder 3, bei der 
die innere Hulse (4) zwei gegenuberliegende 
Zahnleisten (12, 13) aufweist, die in drucklo- 
sem Zustand des Druckraumes (7) mit den 
Zahnleisten zweier Arretierungsbacken (17, 

55 18), die in entsprechend zwei gegeniiber lie- 

genden Ausnehmungen (15, 16) in der auBeren 
Hulse (3) gelagert sind, verrastet sind. 
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5. Vorrichtung nach einem der Anspruche 2 bis 

4, bei der die Arretierungsbacke (17, 18) mit 
einer von auSen zuganglichen Gewindeboh- 
rung (21) versehen ist, in die eine Gewindes- 
chraube schraubbar ist, urn die Zahnleiste der 
Arretierungsbacke (1 7, 1 8) zwangsweise entge- 
gen der Richtung der Vorspannung auBer Ein- 
griff aus der Zahnleiste (12, 13) an der inneren 
Hulse (4) zu bringen. 

6. Vorrichtung nach einem der Anspruche 1 bis 

5, bei der der Druckraum (7) gegenuber der 
Umgebung durch einen Kolbenring (20), der im 
Kopfbereich des Kolbens (11) angebracht ist, 
aus korpervertraglichem Silikon abgedichtet 
ist. 

7. Vorrichtung nach einem der vorhergehenden 
Anspruche, bei der die Pumpenflussigkeit eine 
isotonische Kochsalzlosung ist. 20 
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© Wirbelkorperimplantat. 

© Als Implantat fur Wirbelsaulen wird eine Scheibe 
(11) vorgeschlagen, die alleine Oder zu mehreren 
gestapelt (11 bis 14) zwischen Wirbelkorper einsetz- 
bar sind. Einzelne Scheiben werden nach Bedarf von 
einem Strang abgeschnitten, wobei die Scheibendik- 
ke dem Einzelfall genau angepaflt werden kann. Die- 
se Implantate eignen sich insbesondere fur Halswir- 
bel sowie als Ersatz nach der Entfernung von Bands- 
cheiben. Fur die Bildung eines Implantats aus meh- 
reren ubereinandergestapelten Scheiben kann ein 
entsprechendes Sortiment von Scheiben bereitge- 
stellt werden, die sich sowohl im Durchmesser als 
auch in der Hohe unterscheiden. Fur den jeweiligen 
Anwendungszweck werden demzufolge Scheiben mit 
entsprechender Dicke ausgesucht und zusammen- 
gesetzt, so dafi sie insgesamt die erforderliche Hohe 
des Implantats ergeben. Verschraubungen und ins- 
besondere langere Handhabungen im eingesetzten 
Zustand des Implantats sind bei dem erfindungsge- 
maCen Implantat nicht erforderlich. 
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Die Erfindung bezieht sich auf ein Implantat fur 
Wirbelsaulen, bestehend aus mindestes einem 
steifen Element. 

Wirbelkorper haben entlang einer Wirbelsaule 
unterschiedliche GroBen und sind von Patient zu 
Patient auch unterschiedlich. Beim Ersetzen eines 
Wirbelkorpers durch ein Implantat ist es daher not- 
wendig, das Implantat an die effektive Dimension 
des Abstandes zwischen den angrenzenden Wir- 
belkorpern anzupassen. 

Umdiesen Umstand Rechnung zu tragen, wur- 
den Implantate entwickelt (DE 30 23 942 C3), die 
aus im wesentlichen zwei in Schraubenverbindung 
stehenden Teilen bestehen, und deren axiale Hone 
durch Drehen verandert bzw. an den Abstand zwi- 
schen den Wirbelkorpern angepaSt werden kann. 
Mittels Querschrauben Oder anderen Veranke- 
rungsmitteln werden die beiden Teile nach ihrer 
Einstellung drehsicher verankert. Damit laflt sich 
zwar mittels einer Ausfuhrung eine ganze Band- 
breite von Abstanden abdecken, aber die Hohen- 
einstellung nimmt jedoch insbesondere bei einem 
feinen Gewinde relativ viel Zeit in Anspruch. 

Diesen Nachteil behebend, ist aus der WO 
90/00037 ein Implantat der gattungsgemafien Art 
bekanntgeworden, das mittels eines Werkzeugs le- 
diglich zwischen zwei Wirbel eingeschoben wird. 
Das annahernd quaderformige Implantat wird je- 
doch aus komplizierten Einzelteilen zusammenge- 
setzt. 

Der Erfindung liegt daher die Aufgabe zugrun- 
de, ein Implantat der eingangs genannten Art zu 
entwickeln, das rasch implantierbar ist, aber auch 
fertigungstechnisch einfach fur eine Vielfalt von Ab- 
messungen hergestellt werden kann. 

Die Aufgabe wird erfindungsgemaC mit den 
Merkmalen des Anspruches 1 gelost. 

Eine Scheibe ist nicht nur sehr einfach in einen 
Wirbelspalt einzusetzen, sondern auch sehr leicht 
und dimensionsmaBig auf den Anwendungsfall an- 
gepaSt herstellbar. So ist es beispielsweise mog- 
lich, die Scheibe erst bei einer spezifischen An- 
wendung aus einem vorgefertigten vollen oder hoh- 
len Strang herauszuschneiden, zu sterilisieren oder 
im sterilen Zustand mit einem sterilen Schleifwerk- 
zeug und sterilem Wasser zu trennen und einzuset- 
zen. Durch Verwendung eines grobkornigen 
Schleif-bzw. Schneidwerkzeuges erhalten die 
Schnittflachen der Implantatscheibe, die die Aufla- 
gen fur die Wirbelkorper bilden, eine den An- 
wachsprozeS fordernde rauhe Oberflache. 

Im Prinzip ist die Verwendung einer Scheibe 
jeder Konfiguration, rund, mehreckig, unregelmafli- 
ge Kontur moglich. Auch die innere Kontur einer 
ringformigen Scheibe kann nach Bedarf gestaltet 
werden. 

Die fur den angrenzenden Wirbelkorper die- 
nende Auflageflache einer Scheibe ist zur Forde- 
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rung des Anwachsprozesses strukturiert, rauh oder 
in unterschiedliche Richtungen gewahlt ausgebil- 
det. Verankerungsmittel in der Form von herausra- 
genden Spitzen dienen der sofortigen Sicherung 

5 der Prothese nach der Implantation. 

Das scheiben formige Implantat wird vorzugs- 
weise aus faserverstarktem Kunststoff hergestellt. 
Fur ein einteiliges Implantat wird gemaS einer be- 
vorzugten Ausgestaltung der Erfindung die Scheibe 

10 aus einem hohlen Strang herausgeschnitten, der 
aus einer Vielzahl von Flechtlagen besteht. Die 
Flechtlagen werden nacheinander auf einen ent- 
sprechend geformten Dorn, vorzugsweise auf einen 
Dorn mit rechteckigem Querschnitt und abgerunde- 

is ten Ecken direkt in einer Flechtmaschine aufgezo- 
gen. Die Scheiben werden mit der gewlinschten 
Hone, die uber die Scheibe variieren kann, abge- 
schnitten. Derartige Implantate zeichnen sich durch 
ihre au/terordentlich leichte Herstellbarkeit aus, bei 

20 der die Faserorientierungen gleich eine optimale 
Steifigkeit und Festigkeit des Implantats bewirken. 

GemaB einer weiteren Ausgestaltung der Erfin- 
dung werden zur Bildung eines Wirbelkorperim- 
plantats zwei oder mehrere Scheiben zusammen- 

25 gesetzt. In diesem Fallwird ein Vorrat von einem 
Sortiment von Scheiben unterschiedlicher Hohe 
und Durchmesser gehalten. Fur eine Implantation 
wird der Abstand zwischen den Wirbeln gemessen 
und entsprechend dicke bzw. hohe Scheiben aus 

30 dem Sortiment zusammen kombiniert, derart, da/S 
sie in ihrer Gesamtheit die gewCinschte Hohenab- 
messung haben. Die herausgesuchten Scheiben, 
sie bestehen aus Teilen gleicher Form, nur mit 
unterschiedlicher Hohe, werden im Baukastenprin- 

35 zip aufein andergestapelt und als fertiges Implantat 
zwischen die Wirbelkorper gesetzt, die dazu ge- 
ringfugig auseinandergezogen werden. Auch hier 
ist nach dem Einsetzen des Implantats keine Regu- 
lierung oder Justierung desselben innerhalb des 

40 Patientenkorpers erforderlich. 

Mit Hilfe eines Computers lassen sich die zu 
kombinierenden Hohen der Scheiben sekunden- 
schnell ermitteln, so da/3 zwischen Wirbelabstands- 
Vermessung bis zum Erhalt des einsetzbaren Im- 

45 plantats ein minmaler Zeitaufwand erforderlich ist. 
Die radiale und drehsichere Verankerung der zu- 
sammengesetzten Scheiben laflt sich vielfaltig be- 
waltigen. 

GemaB einer Ausgestaltung der Erfindung wei- 
50 sen die Scheiben fluchtende Bohrungen auf, in die 
Verankerungsstifte eingesetzt werden. Bei dieser 
Ausgestaltung sind die Scheiben sowohl radial als 
auch drehsicher miteinander verbunden. AuSerdem 
sind die Scheiben fertigungstechnisch sehr einfach 
55 herzustellen. 

Eine andere Moglichkeit ist, die Scheiben di- 
rekt mit eingeformten Verankerungsmitteln, wie z.B. 
Nut und Feder, Stiff und Bohrung, herzustellen. 
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Auch die Scheibenpackungen konnen als 
Ringscheiben ausgebildet werden, wobei der Hohl- 
raum zur radialen Verankerung der Ringe mit Kno- 
chenmaterial oder -zement ausgefullt werden kann. 
Vorteilhaft ist es, wenn der Innenmantel der Rings- 
cheiben unregelmafiig ist oder geometrische Unre- 
gelmafiigkeiten aufweist. jede Abweichung von der 
kreiszylindrischen Form dient zur drehsicheren 
Verankerung der aufgestapelten Scheiben, wenn 
der Hohlraum der Ringscheiben mit einem harten- 
den Material ausgefullt wird. 

Fur den sicheren Halt des als Scheibenstapel 
ausgebildeten Implantats zwischen den angrenzen- 
den Wirbelkorpern werden Endscheiben mit einer 
rauhen Stirnseite vorgesehen. Die Rauhigkeit kann 
durch eine strukturierte Oberflache, herausragende 
Spitzen, Wellen und dergleichen erzeugt werden. 

In jeder Ausfuhrung ist es moglich, die Schei- 
ben zu einer soliden Einheit miteinander zu verkle- 
ben, z.B. mit PMMA-Zement, wenn erforderlich 
oder zweckmafiig. 

Die Scheiben werden vorzugsweise aus einem 
kohlenstoffaserverstarkten Kunststoff (CFK) herge- 
stellt, wobei die Verankerungsmittel je nach Ausge- 
staltung des Implantats aus demselben oder einem 
anderen Material bestehen konnen. Die Herstellung 
des gesamten Implantats aus CFK hat den Vorteil, 
dafi das Implantat keine Streuung von Strahlen 
bewirkt, so da/3 die Wirbelsaule und das angren- 
zende biologische Gewebe auch nach dem Implan- 
tieren eines Wirbelkorperersatzes mit alien bildge- 
benden Verfahren (CT, MR) untersucht werden 
kann 

Bekannte Wickeltechniken lassen sich zur se- 
rienmafiigen Fertigung der Implantat-Elemente an- 
wenden. Die Ringscheiben konnen beispielsweise 
mittels einer Flechtmaschine, die zusatzlich mit 
unidirektionalen Fasern (UD) bestuckt ist, herge- 
stellt werden. Mittels eines Stabdornes, der durch 
das Flechtauge gezogen und mit UD-Fasern und 
Flechtwerk umlegt wird, wird ein Faserverbundrohr 
in einem Arbeitsgang hergestellt, von dem dann 
die Ringscheiben abgeschnitten werden. Der Stab- 
dorn ist vorzugsweise aus dem auch als Trennmit- 
tel verwendbaren PTFE (Polytetrafluorethylen). Der 
Stabdorn kann dabei ein Vieleck als Querschnitt 
haben oder uber die Lange Nuten und/oder Erhe- 
bungen aufweisen, wodurch im Faserverbundrohr 
bzw. in den Ringscheiben die fur die drehsichere 
Verankerung dieerforderliche Innenmantelgeometrie 
direkt bei deren Herstellung gebildet wird. 

Auch Wickelverfahren unter Anwendung von 
Fasern oder Fasergelegen erlauben fertigungstech- 
nisch einfache und fur Serienfertigung geeignete 
Herstellverfahren. Es konnen einheitliche Streben 
fur die Einzelscheiben und die Scheibenpackungen 
konzipiert werden. 

Die Erfindung wird anhand von in der Zeich- 



nung schematisch dargestellten Ausfuhrungsbei- 
spielen naher erlautert. Es zeigen: 

Figuren 1 und 2 

ein erstes Ausfiihrungsbeispiel, 
5 Figuren 3 und 4 

ein zweites Ausfiihrungsbeispiel, 

Figuren 5 bis 8 

je ein weiteres Ausfuhrungsbeispiel. 
Der Erfindung liegt der Gedanke zugrunde, dafi 

io der Chirurg an Ort und Stelle direkt nach Kenntnis 
der tatsachlichen Abmessungen den Wirbelkorpe- 
rersatz zusammenstellt, ohne die Hilfe eines Pro- 
thesentechnikers. Dazu wir ein Vorrat von Strangen 
unterschiedlicher Durchmesser und/oder eines Sor- 

75 timents von Implantatkomponenten unterschiedli- 
cher Durchmesser und Hohen gehalten, so dafi fur 
den jeweiligen Fall entweder eine entsprechende 
dicke Scheibe aus dem entsprechenden Strang 
heraugetrennt oder die entsprechende Anzahl von 

20 Komponenten mit entsprechenden Abmessungen 
herausgeholt und zusammengesetzt zu werden 
braucht, ohne Schraubjustier-oder andere Handgrif- 
fe vornehmen zu mussen. Die Auswahl der Schei- 
ben nach ihrer Hohe im letzten Fall kann mittels 

25 eines Rechners erfolgen. 

Die Grundlage eines zusammengesetzten Im- 
plantats besteht im Aufstapeln von vorgefertigten 
Scheiben, wobei diese Scheiben eine runde, meh- 
reckige oder unregelmafiige Aufienkontur haben 

30 konnen. Es konnen voile Scheiben oder auch 
Ringscheiben als Komponenten verwendet werden. 
Es werden Scheibensatze mit unterschiedlichen 
Durchmessern benotigt, wobei jeder Satz eines 
Durchmessers mit Scheiben unterschiedlicher 

35 Hohe bestuckt ist. Steht der Durchmesser des ein- 
zusetzenden Implantats fest, so werden in dem 
entsprechenden Scheibensatz noch die entspre- 
chenden Hohen ausgesucht, so dafi nach dem 
Zusammensetzen der gewahlten Scheiben sich die 

40 erforderliche Implantathohe ergibt. 

Urn das Sortiment bezliglich der Scheibenhohe 
moglichst klein zu halten, konnen beispielsweise 
wenige hohe Abmessungen vorgesehen werden, 
die mit niedrigen Scheiben, z.B. millimeterdicken 

45 Scheiben, entsprechend erganzt werden. 

In Fig. 1 ist ein Ausfuhrungsbeispiel gezeigt, 
bei dem ein fertiges Implantat 10 aus drei dickeren 
Scheiben 11, einer dunnen Scheibe 12 und zwei 
Endscheiben 13 bzw. 14 zusammengesetzt ist. 

50 Wie in Fig. 2 dargestellt ist, bestehen die 

Scheiben 11 bis 14 aus runden Ringscheiben mit 
einer Innenbohrung 15 und jeweils vier regelmafiig 
auf die Ringscheibe verteilten Bohrungen 16. In 
diese Bohrungen 16 werden Verankerungsstifte 17 

55 eingefuhrt. GemaS der Ausfuhrung nach Fig. 1 sind 
die Stifte 17 mit ihrem jeweils einem Ende 18 mit 
einer Scheibe 11, 13 verbunden, wahrend sie mit 
dem anderen Ende 19 in die Bohrung einer nach- 
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sten Scheibe 11 hineinragen. Bei dieser Ausgestal- 
tung wird eine Endscheibe 14 ohne Stift auszuge- 
stalten sein. In gleicher Weise werden die dunnen 
Scheiben 12 lediglich Bohrungen 16 aufweisen. 

Es ist naturlich auch moglich, die Stifte 17 als 
von den Scheiben 11 bis 14 getrennte Bauteile 
herzustellen, so da/J die Stifte erst bei dem Zusam- 
mensetzen eines Implantats 10 in die Bohrungen 
16 eingefiihrt werden. 

Anstelle von Stiften als Verankerungsmittel 
konnen auch Nut- und Federsysteme in jeder mog- 
lichen Konfiguration vorgesehen werden. 

In Fig. 3 ist ein Ausfuhrungsbeispiel gezeigt, 
bei dem die Scheiben 21 auf der einen Stirnseite 
mit einer Ringfeder 22 und auf der anderen Stirn- 
seite mit einer damit fluchtenden Ringnut 23 verse- 
hen sind. Um eine Verankerung auch in Torsions- 
richtung zu erreichen, konnen anstelle der Ringfe- 
der 22, wie in Fig. 4 gestrichelt angedeutet, Feder- 
segmente 24 vorgesehen werden, die in entspre- 
chende Nutsegmente der nachsten Scheibe ein- 
greifen. 

In den dargestellten Ausfuhrungsbeispielen 
wurden runde Scheiben mit kreissymmetrisch ver- 
teilten Verankerungselementen gezeigt. Es ist 
selbstverstandlich jede asymmetrische Anordnung 
der Verankerungselemente sowie jede Auflenkontur 
der Scheiben moglich, soweit letztere mit der Kon- 
tur der Wirbelkorper im Einklang steht 

Ringscheiben oder voile Scheiben lassen sich 
fertigungstechnisch einfach aus jedem biokompati- 
blen Material herstellen, da sie an keine besondere 
Formgebung gebunden sind. Die Form kann sogar 
teilweise an das Herstellungsverfahren angepa/St 
werden. Fur die Serienfertigung gut geeignete Her- 
stellungsmethoden sind Wickeln oder Ziehen von 
Faserverbundrohren, aus denen die Scheiben als 
Einzelelement oder fur die vorstehend beschriebe- 
nen Scheibenpackungen herausgesagt, 
geschnitten bzw. -getrennt werden. Im Wickelver- 
fahren konnen nach bekannten Methoden Fasern 
oder Fasermatten verwendet werden. Im Flechtver- 
fahren wird, wie es in Fig. 5 angedeutet ist, ein 
entsprechend geformter Stabdorn 30, z.B. mit 
rechteckigem Querschnitt durch ein Fadenauge 31 
durchgezogen und dabei mit Bundeln von langsge- 
richteten, mit Matrix impragnierten UD-Fasern 32 
sowie mit aufieren Flechtfasern 33 umgeben. Nach 
dem Ausharten der Matrix werden aus dem so 
hergestellten Faserverbundrohr Ringscheiben 35 
herausgetrennt, wobei der Dorn vor oder nach der 
Trennung der Ringscheiben entfernt wird. Der als 
Faserverbundrohr ausgebildete Strang dient sowohl 
zur Herstellung von Einzelscheiben als auch von 
Scheiben fur ein Scheibenpaket gema/3 Fig. 1. 

Einzelscheiben 35 werden bei Bedarf keilfor- 
mig (Fig. 6, hi > h2) herausgetrennt. Im neutralen 
Bereich 37 konnen Offnungen 38 vorgesehen wer- 



den, die zum Eingriff von Implantionswerkzeugen 
und Fixationsmitteln, wie Krampen 39 verwendet 
werden. 

Der Hohlraum 36 kann mit fremdem oder dem 
5 patienteneigenen Knochenmaterial oder mit Kno- 
chenzement ausgefullt werden, das ebenfalls durch 
die Off nung 38 einfuhrbar ist. Bei zusammenge- 
setzten Scheiben dient der Knochenzement gleich- 
zeitig zur Verankerung der Scheiben in radialer 
70 Richtung und aufgrund des nicht kreissymmetri- 
schen Innenquerschnittes 36 auch in Torsionsrich- 
tung. Anstelle des rechteckigen Innenquerschnittes 
kann jede andere Konfiguration aufier der Kreisform 
zur Sicherung gegen Drehbeweglichkeit zwischen 
75 den Scheiben gewahlt werden. 

Fig. 7 zeigt eine Form mit einem zylindrischen 
Innenmantel 40, der mit einer Nut 41 und einer 
Erhebung 42 zur Torsionsverankerung ausgestattet 
ist. 

20 Bei Bedarf werden die Scheiben oder Rings- 

cheiben einseitig mit einer KlebstoffhUlsen 44 ein- 
schliefienden Starterfolie 43 versehen, wie in Fig. 7 
gezeigt ist. Wenn zwei Scheiben 45 zur Bildung 
des Implantats aufeinandergelegt und axial gepreBt 

25 werden, platzen die KlebstoffhUlsen 44 auf, so dafi 
der Klebstoff sich zwischen den Scheiben 45 ver- 
teilt und die Scheiben miteinander verbindet. Die 
Klebverbindung kann als einzige Verbindung oder 
erganzend zu den vorstehend genannten Veranke- 

30 rungsmitteln verwendet werden. 

In der Ausfuhrung nach Fig. 7 sind ferner Boh- 
rungen 46 gezeigt, die radial durch die Ringschei- 
be 45 gefuhrt sind. Sie dienen zur Einfuhrung des 
Knochenzements oder Knochenmaterials in den 

35 Hohlraum 47. 

Die Endscheiben 13, 14 eines Implantats 10 
haben an ihrem freien, die Auflage fur den Wirbel- 
knochen dienenden Stirnende eine rauhe, struktu- 
rierte oder mit diskreten Erhebungen versehene 

40 Oberflache 20. Diese sollen in Zusammenwirkung 
mit den angrenzenden, gegen das Implantat 10 
druckenden Wirbelkorpern 50, 51 die Verankerung 
innerhalb der Wirbelsaule gewahrleisten und als 
Anwachshilfe dienen. Wie vorstehend beschrieben, 

45 kann bei Bedarfim implantierten Zustand durch 
eine nichtgezeigte radiale Bohrung Knochenzement 
oder-material 53 in die Innenbohrung 15 bis an 
dieangrenzenden Wirbelkorper 50, 51 gedruckt 
werden. Bei einem Einscheiben-lmplantat werden 

50 beide Seiten entsprechend ausgestaltet. Eine rauhe 
Flache laSt sich durch Verwendung einer grobkor- 
nigen Schneidwerkzeuge direkt im Trennvorgang 
vom Strang bilden. 

Die Implantation eines derartigen Wirbel- 

55 und/oder Bandscheibenersatzes bedingt keine sy- 
stemspezifischen Schwierigkeiten. Wenn der chi- 
rurgische Schritt soweit gekommen ist, dafi der 
Abstand zwischen den angrenzenden Wirbelkor- 
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pern feststellbar ist, wird mittels dieses Wertes im 
Rechner die Zusammensetzung der Scheibenho- 
hen fur das Implantat errechnet, herausgesucht und 
zusammengesetzt oder mittels eines genau ein- 
stellbaren Werkzeugs die Scheibe vom Strang ab- 
getrennt. Die angrenzenden Wirbelkorper werden 
etwas auseinandergezogen und das im Baukasten- 
system zusammengesetzte Implantat bzw. die 
Scheibe zwischengelegt. AuBer dem Plazieren des 
Implantats sind keine weiteren Handgriffe bezuglich 
des Implantats notwendig. Aufler der Implantathohe 
variiert auch der Durchmesser des Implantats. Das 
Scheiben- und/oder Strangsortiment ist daher auch 
nach Querschnitten zu bestucken. 

In Fig. 8 ist schliefilich ein hohler Strang 50 
unregelmafiiger Konfiguration gezeigt, der aus 1 
bis 20 Flechtwerken 51 gebildet ist. Ein nicht ge- 
zeigter Dorn wird entsprechend oft durch das Fting- 
fadenauge einer Flechtmaschine gezogen und da- 
bei mit entsprechend vielen Flechtwerken und Ma- 
trixmaterial uberzogen. Mit Trennscheiben werden 
an Trennlinien 52 die Scheiben 53 fur ein Implantat 
oder Implantatelement herausgeschnitten. 

PatentansprLiche 

1. Implantat fur die Wirbelsaule, bestehend aus 
mindestens einem steifen Element, dadurch 
gekennzeichnet, da/3 das Implantat aus minde- 
stens einer Scheibe (1 1 bis 14, 21, 35, 45, 53) 
besteht, die direkt zwischen zwei angrenzen- 
den Wirbelkorpern zwischenlegbar ist und je 
nach Wirbellage parallele oder zueinander im 
Winkel stehende Auflageflachen hat. 

2. Implantat nach Anspruch 1, dadurch gekenn- 
zeichnet, dafl die Scheibe als Ringscheibe (35, 
45, 53) mit regelmaBigem oder unregelmaBi- 
gem Umfang ausgebildet ist, und da/S der In- 
nenumfang der Scheibe einen vieleckigen oder 
unregelmaBigen Querschnitt hat. 

3. Implantat nach Anspruch 1 oder 2, dadurch 
gekennzeichnet, daB die Auflageflachen der 
Scheibe (14, 35, 53) Rauhigkeiten, Porenwel- 
ligkeiten oder andere Unebenheiten aufweisen. 

4. Implantat nach Anspruch 1, dadurch gekenn- 
zeichnet, da/3 die Auflageflachen der Scheiben 
(14, 35, 53) herausragende Spitzen (20) auf- 



Implantat nach einem der vorhergehenden An- 
spruche, dadurch gekennzeichnet, daB die 
Scheibe (11 bis 14, 2135, 45, 53) aus faserver- 
starktem Kunststoff besteht und im Wickelver- 
fahren oder ausaufgerollten Fasermatten her- 
gestellt ist. 

Implantat nach einem der vorhergehenden An- 
spruche, dadurch gekennzeichnet, daB die 
Scheibe (53) aus einem Strang (32, 33 bzw. 
50) geschnitten ist. 

Implantat nach Anspruch 7, dadurch gekenn- 
zeichnet, da/3 der Strang (32, 33 bzw. 50) aus 
unidirektionalen Fasern (32) und/oder Flechtla- 
gen (33, 51) besteht. 



Implantat nach einem der vorhergehenden An- 
spruche, dadurch gekennzeichnet, daB die 
Scheibe (45) Kanale (46) aufweist, in die Kno- 
chenzement oder Knochenmaterial einbringbar 
ist. 
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(54) Composite structure and method of forming same 



(57) A method of forming a composite structure (60) 
comprises the steps of forming a radially inner portion 
(64) of a preform with braided reinforcing fibers extend- 
ing substantially transverse to an axis of the preform and 
forming a radially outer portion (68) of the preform cir- 
cumscribing the inner portion with braided reinforcing fib- 
ers extending substantially parallel to the axis of the 
preform. The preform is healed and consolidated in a 
mold into the composite structure. The composite struc- 



ture has braided reinforcing fibers extending throughout 
a radially inner portion (60) substantially transverse to 
an axis of the structure along which the structure is sub- 
ject to splitting to resist splitting of the composite struc- 
ture along the axis and braided reinforcing fibers 
extending throughout a radially outer portion (68) sub- 
stantially parallel to the axis to resist bending of the com- 
posite structure. The composite structure is particularly 
suitable for manufacturing a bone plate. 
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Description 

Background of the Invention 

5 The present invention relates to a composite structure, and in particular relates to a composite structure comprising 

matrix material with braided reinforcing fibers and a method of making the structure. 

There are many known composite structures which comprise a fiber reinforced matrix material. A known composite 
structure comprises a laminated stack of layers of matrix material containing linearly oriented reinforcing fibers. The 
direction of orientation of the reinforcing fibers in one layer may be at a different angle relative to the direction of orientation 

10 of the reinforcing fibers in an adjacent layer. A disadvantage of a laminated stack of layers of a matrix material containing 
linearly oriented reinforcing fibers is that there is no fiber reinforcement in a direction perpendicular to the layers. A 
known way to strengthen the structure in the direction perpendicular to the layers is to stitch the layers together. A 
disadvantage in stitching the layers together is that the stitching process is labor and equipment intensive. Also, known 
fiber reinforced composite structures are made from knitted fibers and woven fibers which form a three-dimensional 

15 structure. However, the making of these composite structures is also labor and equipment intensive. 

Summary of the Invention 

In accordance with the present invention, a composite structure is made by a method which comprises the steps 

20 of braiding reinforcing fibers of a radially inner portion of a preform to extend substantially transverse to an axis of the 
preform along which the composite structure is subject to splitting. Reinforcing fibers of a radially outer portion circum- 
scribing the radially inner portion are braided to extend substantially parallel to the axis of the preform. The preform is 
placed in a mold and heated to a temperature at which fibers which are to become the matrix material melt but the 
reinforcing fibers do not melt. The preform is consolidated in the mold. After heating and consolidating the preform, the 

25 composite structure is cooled so that a device such as a bone plate can be machined from the composite structure. 

The composite structure comprises a radially inner portion of matrix material with braided reinforcing fibers extending 
throughout the inner portion substantially transverse to an axis of the composite structure along which the composite 
structure is subject to splitting to resist splitting of the composite structure. A radially outer portion of matrix material 
circumscribes the inner portion and has braided reinforcing fibers extending throughout the outer portion substantially 

30 parallel to the axis to resist bending of the composite structure. 

The composite structure is similar to an I-beam in bending. The radially outer portions, like the outer webs of an I- 
beam, need the strength to resist bending of the composite structure because the stresses due to the bending are 
concentrated in the radially outer portions. The radially inner portion, like the connecting web of the I-beam, does not 
need to resist bending. The radially inner portion can be used to resist splitting of the composite structure. 

35 The composite structure is machined into a bone plate for maintaining adjacent bone members, such as vertebrae 
or pieces of a broken bone, in a desired spatial relationship. When fasteners extend through openings in the bone plate 
to connect the bone plate to bone, the bone plate is subjected to clamping forces which could cause the bone plate to 
split along an axis. The braided reinforcing fibers in the radially inner portion of matrix material resist splitting of the bone 
plate due to the clamping forces applied to the bone plate by the fasteners. Furthermore, the braided reinforcing fibers 

40 extending through the radially outer portion resist bending of the bone plate and prevent movement between adjacent 
bone members which the bone plate is connected to. 

A composite bone plate, as compared to a metal bone plate, is advantageous because it does not block the image 
of tissue on X-ray films and computerized tomography scans. A doctor can easily see if the pieces of a broken bone to 
which the composite bone plate is connected are healing properly or if adjacent vertebrae to which the composite bone 

45 plate is connected are fusing together properly. An X-ray marker, such as a titanium wire, may be braided into the 
composite bone plate so that a doctor may determine the position of the bone plate. 

Another advantage of the composite bone plate is that the plate can be designed to prevent stress shielding. The 
stress-strain curve for bone has an initial region where some strain is achieved with very little stress. This initial region 
of the stress-strain curve is often called the "toe" of the stress-strain curve. At higher stresses, the curve becomes linear 

so or proportional. The "toe" region allows for some deformation of the bone at low stress levels, while becoming more rigid 
at higher stresses, protecting against higher loads. The low stress deformation of bone is important in bone remodeling 
since the bone remodels to support applied loads. 

When stiff metallic implants are connected to bone, the surrounding bone is shielded from applied stresses and the 
bone resorbs. If flexible implants are used, at high loads, the bone is deformed too much and damaged. The composite 

55 structure of the present invention is well suited for use as a bone plate since it can be made to have a stress-strain curve 
similar to that of bone, that is, with a low-stress "toe" region. 

Contorted reinforcing fibers may be used in the composite structure to increase the size of the "toe" region. Twisted 
commingled yarn may be used in braiding the preform or the reinforcing fibers may be coiled, wavy, or kinked. With these 
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structures, the matrix material of the bone plate deforms at low stress levels while the reinforcing fibers begin to straighten 
out. At higher stress levels, the reinforcing fibers straighten out to pick up the load and the composite plate becomes stiffer. 

Brief Des cri p t ion of the Drawings 

5 

The foregoing and other features of the present invention will become apparent to one skilled in the art upon con- 
sideration of the following description of the preferred embodiments of the invention with reference to the accompanying 
drawings, wherein: 

w Fig. 1 is a fragmentary view of a portion of a spinal column on which a composite bone plate constructed in accord- 
ance with the present invention has been installed to maintain vertebrae in a desired spatial relationship; 
Fig. 2 is a sectional view, taken generally along the line 2-2 of Fig. 1 , illustrating the manner in which fasteners are 
used to connect the composite bone plate with the vertebrae; 
Fig. 3 is a plan view of the composite bone plate of Fig. 1 ; 

15 Fig. 4 is a sectional view of the composite bone plate of Fig. 3 taken along the line 4-4 of Fig. 3; 

Fig. 5 is a schematic view of a preform, partially cut away to show various layers of the preform, used in forming the 
composite bone plate of Fig. 1 ; 

Fig. 6 is an enlarged plan view of a portion of a layer of the preform of Fig. 5; 

Fig. 7 is a schematic perspective view of a composite structure, partially cut away to show various portions of the 
20 structure, from which the bone plate of Fig. 1 is machined; and 

Fig. 8 is a graph showing the relationship between stress and strain for the composite structure of Fig. 7. 

Description of the Preferred Embodiments of the Invention 

25 A pair of surgically implantable composite bone plates 10 (Fig. 1) for correcting deformation and/or degeneration of 
a spinal column C are connected with several vertebrae V of the spinal column by fasteners 20. Each composite bone 
plate 10 is elongate and has a rectangular cross-section taken in a plane extending perpendicular to a longitudinal 
central axis 12 of the plate (Fig. 2). Each composite plate 10 is preferably curved to conform to a desired curvature of 
the spinal column C, as illustrated in Fig. 4. The composite bone plates 1 0 have sufficient strength and rigidity to maintain 

30 the vertebrae V in the desired relationship. Although the composite bone plates are shown maintaining vertebrae in a 
desired spatial relationship, they may be used for maintaining pieces of a broken bone in a desired relationship. 

The composite bone plates 10 are connected to respective vertebrae V by fasteners 20 (Fig. 2) made of a suitable 
biocompatible material, such as titanium or stainless steel. Each of the fasteners 20 has a threaded inner end portion 
22 having a coarse helical thread convolution 24 which engages the vertebra V. An outer end portion 26 of the fastener 

35 20 is provided with a relatively fine thread which engages an internal thread convolution on a clamp nut 28 preferably 
made of a suitable biocompatible material, such as titanium coated with titanium nitride. Wrenching flats (not shown) 
are provided on the outermost end of the outer end portion 26 of the fastener 20. Torque is applied to these wrenching 
flats to turn the relatively coarse helical thread convolution 24 into the vertebra V. Once the fastener 20 has been con- 
nected to the vertebra and the composite bone plate 1 0, the outer end portion of the fastener may be cut away to minimize 

40 the overall length of the fastener. 

An intermediate portion 32 is provided with wrenching flats which can be engaged to hold the fastener 20 against 
rotation when the clamp nut 28 is tightened. In addition, the intermediate portion 32 of the fastener has a flat outer side 
surface which abuttingly engages the composite bone plate 10. When the clamp nut 28 is tightened, the composite bone 
plate 10 is securely gripped between the clamp nut 28 and the intermediate portion 32 of the fastener 20. 

45 Although it is contemplated that the fastener 20 could have many different constructions, it is preferred to construct 
the fastener 20 in accordance with U.S. Patent No. 4,854,3 1 1 which is assigned to the assignee of the present invention. 
Another possible fastener would include a piece with a plurality of ridges that mates with a plurality of ridges on the plate 
to prevent movement of the plate relative to the fastener. 

Each of the composite bone plates 10 has a length which is at least sufficient to enable the bone plate to span at 

so least two of the vertebrae V. In the embodiment of the invention illustrated in Fig. 1, the bone plates 10 span two vertebrae 
V. Of course, the length of the composite bone plates in any particular installation will depend upon the condition to be 
corrected and the number of vertebrae Vto be held in a desired spatial relationship relative to each other by the composite 
bone plates. Preferably, each of the composite bone plates includes a titanium wire 80 (Fig. 2) extending along the 
longitudinal extent of the bone plate as an X-ray marker. 

55 Each of the composite bone plates 10 is identical and includes at least one slot 40 (Figs. 3 and 4) and may include 
a circular opening 42 located adjacent an end portion of the bone plate. The bone plate 10 may have any number of 
slots for receiving fasteners depending on the length of the bone plate. The bone plate 10 has an upper surface 44 
provided with spherical recesses 46 along the slot 40 defining a plurality of locations for receiving the fastener 20. If the 
bone plate 10 includes a circular opening 42, then upper surface 44 also includes a spherical recess 48 surrounding 
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the opening 42 for receiving a fastener 20. The spherical recesses 46 and 48 have a radius that is the same as a radius 
of a spherical surface of the clamp nut 28 and is approximately 16mm. The spherical recesses extend approximately 
145° to help prevent splitting of the plate along the longitudinal axis 12 by directing most of the clamping forces applied 
to the plate in a direction normal to the surface 44 instead of transverse to the axis 1 2. 

5 Preferably, a composite structure 60 from which the bone plate 1 0 is machined is formed by heating and consolidating 

a cylindrical braided preform 1 00 (Fig. 5) having a longitudinal axis 101. The preform 100 has a cross-section that forms 
a cross-section of a single composite structure 60 upon heating and consolidating the preform. The preform 1 00 may 
have any desired length to form one or a plurality of composite structures 60. 

The preform 100 comprises a plurality of concentric layers of braided commingled yarn. The layers have varying 

10 braid angles with the inner layers having a large braid angle and the outer layers having a relatively small braid angle. 
The braid angle X is defined as half of the interlacing angle between yarns such as A and B, as shown in Fig. 6. 

Preferably, the yarn is a commingled yarn known as Ultrapek/AS-4 Commingled Yarn manufactured by Cytec Inc., 
Anaheim, CA. Ultrapek/AS-4 Commingled Yarn comprises Ultrapek polymer fibers made from poly(ether ketone ether 
ketone ketone) by BASF Inc., Charlotte, NC commingled with AS-4 carbon fibers made from a polyacrylonitrile percurser 

15 by Hercules Advanced Materials and Systems Company, Magna, UT. The carbon fibers are the reinforcing fibers and 
the polymer fibers become matrix material when melted. Preferably, the reinforcing fibers are between 55% and 75% of 
the weight of the preform 1 00. 

Alternatively, the material of which the yarn is made may be carbon fibers that have firmly adhering polymer powder 
bonded to the carbon fibers. Also, the material of which the yarn is made may be carbon fibers having a thin coating of 

20 polymer material. Also, the carbon fibers may be replaced with other carbon or graphite fibers or with glass fibers, silicon 
carbide fibers, or any other structural fibers. Also, the Ultrapek polymer may be replaced with other high performance 
and biocompatible polymers. These include, but are not limited to, other poly (aryl ether ketone)s such as PEEK, PEKK, 
and PEK, as well as poly (amide imide)s, poly (aryl sulfone)s, nylon, poly (butylene phthalate), poly (ethylene phthalate) 
and liquid crystal polymers or other similar polymers. 

25 The preform 1 00 includes a radially inner plurality of concentric layers 1 02, one of which is shown in Figs. 5 and 6, 
of biaxially braided commingled yarn. The braid angle X of each of the layers 102 is between approximately 60° and 
90°. It is desirable to have the braid angle as close to 90° as possible. Preferably, the inner plurality of concentric layers 
102 comprises approximately one third of the thickness of the preform 100. The number of layers and the actual braid 
angle may vary depending on the braiding process. 

30 An intermediate plurality of concentric layers 104 and 106 of braided yarn circumscribes the radially inner plurality 
of concentric layers 102. The braid angle of each of the layers of the intermediate plurality of concentric layers 104 and 
106 is between approximately 40° and approximately 55°. The intermediate plurality of layers includes a first plurality of 
concentric layers 104, one of which is shown in Fig. 5, of biaxially braided yarn and a second plurality of concentric 
layers 1 06, one of which is shown in Fig. 5, of triaxially braided yarn circumscribing the first plurality of layers. Triaxially 

35 braided yarn has a pattern similar to the pattern of biaxially braided yarn shown in Fig. 6 with another system of yarn 
extending parallel to the longitudinal axis 101 of the preform 100 braided between the yarn extending transverse to the 
longitudinal axis. 

The titanium wire 80 is braided into one of the second plurality of layers 106. Preferably, the intermediate plurality 
of layers 104 and 106 comprises approximately one third of the thickness of the preform 100. The actual number of 
40 intermediate layers 104 and 106 and the braid angle of the intermediate layers 104 and 106 may vary depending on the 
braiding process. 

A radially outer plurality of concentric layers 110, one of which is shown in Fig. 5, of triaxially braided yarn circum- 
scribes the intermediate plurality of layers 1 04 and 1 06. The braid angle of each of the layers of the outer plurality of 
concentric layers 1 1 0 is between approximately 0° and approximately 45°. It is desirable to have the braid angle as close 
45 to 0° as possible. Preferably, the outer plurality of concentric layers 1 1 0 comprises approximately one third of the thick- 
ness of the preform 1 00. The number of outer layers 11 0 and the actual braid angle of outer layers 1 1 0 may vary depend- 
ing on the braiding process. 

A radially outermost concentric layer 1 12 of triaxially braided yarn circumscribes the radially outer plurality of con- 
centric layers 110. The outermost layer 1 12 has a braid angle of between approximately 40° and approximately 65°. 

so The outermost layer 1 1 2 is tightly braided together so it does not come apart easily to provide for easy handling of the 
preform 100. Preferably, approximately half of the bias ends of the outermost layer 1 12 comprises a polymer yarn, the 
other half of the bias ends comprises Ultrapek/AS-4 commingled yarn and the axial ends comprise Ultrapek/AS-4 com- 
mingled yarn to provide a polymer rich surface of the composite structure 60. 

Preferably, at least some of the reinforcing fibers are contorted prior to braiding the preform. The commingled yarn 

55 may be twisted, or coils, waves, or kinks may be formed in the reinforcing fibers. Therefore, the stress-strain curve (Fig. 
7) of the composite structure has a "toe" region 200 and a linear region 202. At low stress levels the stress-strain curve 
is non-linear and at higher stress levels the stress and strain are approximately proportional. At low stresses the matrix 
material of the composite structure 60 deforms while the reinforcing fibers straighten out and at higher stresses the 
reinforcing fibers straighten and pick up the load. 
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EXAMPLES 

Two examples of braided preforms from which composite bone plates have been formed are set forth below in Tables 
1 and 2. The tables set out each concentric layer of the preform numbered from the radially innermost layer to the radially 
outermost layer. The braid angle and the picks per inch (ppi) for each layer are given in the tables. The picks per inch 
is defined as the distance between interlacing points and is labeled Y in Fig. 6. 



TABLE 1 



Layer 


Braid Angle (deg. ) 


ppi 


1 


14 


14 


2 


47 


13 


3 


54 


12 


4 


64 


14 


5 


60 


9 


6 


62 


9 


7 


65 


9 


8 


65 


8 


9 


66 


8 


10 


70 


9 


11 


71 


9 


12 


70 


8 


13 


71 


8 


14 


72 


8 


15 


73 


8 


16 


65 


5 


17 


66 


5 


18 


47 


10 


19 


45 


8 


20 


48 


8.5 


21 


43 


7 


22 


45 


7 


23 


45 


6.25 


24 


46 


6.25 


25 


45 


5.75 


26 


45 


5.25 


27 


45 


5 


28 


60 


5 



Layers 1-17 are biaxially braided with 4 bias ends. Layers 18-21 are biaxially braided with 16 bias ends. Layers 22 
and 23 are triaxially braided with 16 bias ends and 16 axial ends. Layer 22 includes a bias end of titanium wire. Layers 
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24-27 are triaxially braided with 16 bias ends and 32 axial ends. Layer 28 is triaxially braided with 8 bias ends of com- 
mingled yarn, 24 bias ends of polymer yarn, and 48 axial ends of commingled yarn. 



TABLE 2 



Layer 


Braid Angle (deg.) 


ppi 


1 


33.4 


14 


2 


50 . 8 


13 


3 


65.5 


14 


4 


71.4 


14 


5 


72 . 2 


12 


6 


74 


12 


7 


75 . 8 


12 


8 


77.8 


12 


9 


59 . 1 


4 


10 


60 . 1 


4 


11 


54 . 7 


4 


12 


44 . 1 


2 


13 


44.8 


2 


14 


45 . 1 


8 


15 


26.6 


3.5 


16 


25 


3 


17 


26.6 


3 


18 


30.1 


3 


19 


22.2 


2 


20 


28.8 


2.5 


21 


30.2 


2.5 


22 


64.2 


7 ! 



Layers 1-13 are biaxially braided with 4 bias ends. Layers 14 and 15 are triaxially braided with 16 bias ends and 16 
axial ends. Layer 1 4 includes an axial end of titanium wire. Layers 16-21 are triaxially braided with 16 bias ends and 32 
axial ends. Layer 22 is triaxially braided with 8 bias ends of commingled yarn, 8 bias ends of polymer yarn, and 48 axial 
ends of commingled yarn. 

In both examples the first few radially innermost layers have braid angles from 14° to 54°. These braid angles are 
a result of the braiding process and machinery. It is preferred that these innermost layers have a braid angle as close 
to 90° as possible. 

After the preform 100 is formed, it is heated and consolidated into an elongate composite structure 60 from which 
the bone plate 10 is machined. The preform 100 may be cut into a plurality of lengths to form a plurality of composite 
structures 60. The preform 100 is placed into a mold and the mold is placed into a high temperature consolidation press 
with vacuum capability. The vacuum chamber of the press is evacuated, the temperature is set to 800°F, and the pressure 
is set to 500 lbs. closing force. It requires approximately one hour for the press to reach 800°F. As the press displacement 
decreases, showing consolidation of the preform, the pressure is increased to 7,000 lbs. The temperature and pressure 
are maintained for 45 minutes and then the heat is turned off and the press cooling is turned on. After the mold has 
reached ambient temperature, the press is opened, the mold is removed, and the consolidated composite structure 60 
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is removed from the mold. The composite structure 60 is then machined to form a desired bone plate 10. After the bone 
plate 10 is machined it is placed in an ultrasonic bath with acetone to remove any residual particulate debris. 

The composite bone plate 10 is machined from the composite structure 60 (Fig. 7) comprising matrix material and 
reinforcing fibers. Preferably, the composite structure 60 is curved if the bone plate 1 0 is to be curved. The matrix material 

5 is the polymeric material, Ultrapek, and the reinforcing fibers are the AS-4 carbon fibers. Preferably, the reinforcing fibers 
make up between 55% and 75% of the weight of the composite structure 60. 

The composite structure 60 includes a radially inner portion of matrix material 62 with a plurality of concentric layers 
64, one of which is shown in Fig. 7, of biaxially braided reinforcing fibers extending throughout the inner portion. The 
reinforcing fibers in the radially inner portion of matrix material 62 extend substantially transverse to a longitudinal axis 

w 65 of the composite structure 60 to resist splitting of the structure along the longitudinal axis 65 when connected to bone 
as a bone plate. The axis 65 of the composite structure 60 becomes the axis 12 of the bone plate 10. The reinforcing 
fibers in the radially inner portion 62 have a braid angle between approximately 60° and 90°. It is desirable to have the 
braid angle as close to 90° as possible. 

The composite structure 60 has a radially outer portion of matrix material 66 which circumscribes the radially inner 

15 portion of matrix material 62. A plurality of concentric layers 68, one of which is shown in Fig. 7, of triaxially braided 
reinforcing fibers extend throughout the radially outer portion of matrix material 66 substantially parallel to the longitudinal 
axis 65 to resist bending of the composite structure. The reinforcing fibers in the outer portion 66 have a braid angle 
between 0° and approximately 45°. It is desirable to have the braid angle as close to 0° as possible. 

The composite structure 60 also includes an intermediate portion of matrix material 70 circumscribing the inner 

20 portion of matrix material 62 and circumscribed by the outer portion of matrix material 66. A plurality of concentric layers 
72 and 74 of braided reinforcing fibers extend throughout the intermediate portion 70 and have a braid angle between 
approximately 40° and approximately 55°. A first plurality of concentric layers 72, one of which is shown in Fig. 7, of 
braided reinforcing fibers of the intermediate portion 70 are biaxially braided. A second plurality of concentric layers 74, 
one of which is shown in Fig. 7, of braided reinforcing fibers of the intermediate portion 70 circumscribes the first plurality 

25 of concentric layers 72 of the intermediate portion and are triaxially braided. The titanium wire 80 extends through the 
intermediate portion 70 and substantially parallel to the longitudinal axis 65 of the composite structure 60 to act as an 
X-ray marker. 

The composite structure 60 has a radially outermost layer 82 of braided reinforcing fibers. The radially outermost 
layer 82 circumscribes the radially outer portion of matrix material 66. The radially outermost layer 82 is triaxially braided 
30 and has a braid angle between approximately 40° and approximately 60°. 

From the above description of the invention, those skilled in the art will perceive improvements, changes and mod- 
ifications. Such improvements, changes and modifications within the skill of the art are intended to be covered by the 
appended claims. 

35 Claims 

1 . A composite structure comprising : 

a radially inner portion of matrix material; 

a radially outer portion of matrix material circumscribing said inner portion; 
40 braided reinforcing fibers extending throughout said inner portion substantially transverse to an axis along 

which said composite structure is subject to splitting to resist splitting of said composite structure along said axis; and 
braided reinforcing fibers extending throughout said outer portion substantially parallel to said axis to resist 
bending of said composite structure; 

said directions of said reinforcing fibers resulting from heating and consolidating a preform made of matrix 
45 material and braided reinforcing fibers. 

2. A composite structure as set forth in claim 1 wherein said reinforcing fibers in said inner portion have a braid angle 
between approximately 60° and 90° and said reinforcing fibers in said outer portion have a braid angle between 0° 
and approximately 45°. 

50 

3. A composite structure as set forth in claim 2 further including an intermediate portion of matrix material circumscribed 
by said outer portion of matrix material and circumscribing said inner portion of matrix material and braided rein- 
forcing fibers extending throughout said intermediate portion, said reinforcing fibers in said intermediate portion 
having a braid angle between approximately 40° and approximately 55°. 

55 

4. A composite structure as set forth in claim 3 wherein each of said inner, intermediate, and outer portions includes 
a plurality of concentric layers of braided reinforcing fibers. 
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5. A composite structure as set forth in claim 4 wherein said plurality of concentric layers of reinforcing fibers in said 
inner portion are biaxially braided. 

6. A composite structure as set forth in claim 5 wherein said intermediate portion includes a first plurality of concentric 
layers of biaxially braided reinforcing fibers and a second plurality of concentric layers of triaxially braided reinforcing 
fibers, said second plurality of concentric layers of reinforcing fibers circumscribing said first plurality of concentric 
layers of reinforcing fibers in said intermediate portion. 

7. A composite structure as set forth in claim 6 wherein said plurality of concentric layers of reinforcing fibers in said 
outer portion are triaxially braided. 

8. A composite structure as set forth in claim 3 further including a titanium wire extending through said intermediate 
portion. 

9. A composite structure as set forth in claim 2 further including a radially outermost portion circumscribing said outer 
portion, said outermost portion including braided reinforcing fibers with a braid angle between approximately 40° 
and approximately 65°. 

10. A composite structure as set forth in claim 1 including a plurality of openings for receiving fasteners. 

11. A composite structure as set forth in claim 10 wherein said openings are defined by spherical recesses in a side 
surface of said composite structure which define a plurality of locations for receiving fasteners, each of said recesses 
defining a spherical arc extending approximately 145°. 

12. A composite structure as set forth in claim 1 1 wherein at least one of said openings is a slot, said recesses defining 
a plurality of locations along said slot for receiving fasteners. 

13. A composite structure as set forth in claim 12 further including a round opening located at an axial end portion of 
said structure. 

14. A composite structure as set forth in claim 1 wherein said reinforcing fibers are between 55% and 75% of the weight 
of said composite structure. 

15. A composite structure as set forth in claim 1 wherein at least some of said reinforcing fibers are contorted. 

16. A composite structure as set forth in claim 15 wherein said at least some of said reinforcing fibers are coiled. 

17. A composite structure as set forth in claim 15 wherein said at least some of said reinforcing fibers are twisted. 

18. A method of forming a composite structure which in use is subject to splitting along an axis and bending, said method 
comprising the steps of: 

providing a radially inner portion of a preform with a first plurality of braided reinforcing fibers extending sub- 
stantially transverse to the axis; 

providing a radially outer portion of the preform circumscribing the inner portion with a second plurality of 
braided reinforcing fibers extending substantially parallel to the axis; and 

heating and consolidating the preform to form a matrix with the first and second plurality of braided reinforcing 
fibers extending through inner and outer portions of the matrix material, respectively. 

19. A method as set forth in claim 18 including braiding the first plurality of reinforcing fibers of the inner portion of the 
preform with a braid angle between approximately 60° and 90° and braiding the second plurality of reinforcing fibers 
of the outer portion with a braid angle between 0° and approximately 45°. 

20. A method as set forth in claim 19 including providing an intermediate portion of the preform circumscribed by the 
outer portion and circumscribing the inner portion with a third plurality of braided reinforcing fibers having a braid 
angle between approximately 40° and approximately 55°. 

21 . A method as set forth in claim 20 including providing a radially outermost portion of the preform circumscribing the 
outer portion with braided reinforcing fibers having a braid angle between approximately 40° and approximately 65°. 
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22. A method as set forth in claim 21 including braiding approximately 50% of bias ends of the radially outermost portion 
with matrix yarn, approximately 50% of the bias ends of the radially outermost portion with commingled matrix and 
reinforcing fiber yarn, and axial ends of the radially outermost portion with commingled matrix and reinforcing fiber 
yarn. 

23. A method as set forth in claim 20 including forming each of the inner, intermediate, and outer portions to be approx- 
imately one third the thickness of the preform. 

24. A method as set forth in claim 20 including forming each of the inner, intermediate, and outer portions out of a 
plurality of concentric layers of braided fibers. 

25. A method as set forth in claim 24 including biaxially braiding the plurality of concentric layers of the inner portion. 

26. A method as set forth in claim 24 including biaxially braiding a first plurality of concentric layers of the intermediate 
portion and triaxially braiding a second plurality of concentric layers of the intermediate portion circumscribing the 
first plurality of concentric layers of the intermediate portion. 

27. A method as set forth in claim 24 including triaxially braiding the plurality of concentric layers of the outer portion. 

28. A method as set forth in claim 24 including braiding a titanium wire into the intermediate portion. 

29. A method as set forth in claim 18 including contorting at least some of the reinforcing fibers prior to braiding. 

30. A method as set forth in claim 29 wherein said step of contorting the reinforcing fibers includes forming coils in the 
reinforcing fibers. 

31. A method as set forth in claim 29 including forming the preform with commingled yarn. 

32. A method as set forth in claim 31 wherein the step of contorting the reinforcing fibers includes twisting the commin- 
gled yarn. 

33. A method as set forth in claim 18 including forming a plurality of openings in the composite structure for receiving 
fasteners. 

34. A method as set forth in claim 33 including forming spherical recesses extending approximately 145° in a side 
surface of the composite structure to define a plurality of locations for receiving fasteners. 

35. A method as set forth in claim 34 including forming a slot with at least two recesses defining locations for receiving 
fasteners. 

36. A method as set forth in claim 35 including forming a round opening at an axial end portion of the composite structure 
for receiving one fastener. 

37. A method as set forth in claim 1 8 further including forming the composite structure with the reinforcing fibers making 
up between 55% and 75% of the weight of the composite structure. 
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for contact between the engaged vertebral bone struc- 



tures and bone growth inducing substances packed 
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maintains or increases the lordosis between adjacent 
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Description 

BACKGROUND 

Field of the Invention 

The present invention is directed to devices and 
methods for facilitating the fusing of bone structures and 
more particularly the fusing together of adjacent verte- 
bral bodies or bone structures. 

Background of the Invention 

Technical literature and patent documents disclose 
a number of devices and methods for fusing bones 
together. One such device which has proven to be suc- 
cessful is disclosed in U.S. Patent 4,961 ,740, entitled "V- 
THREAD FUSION CAGE AND METHOD OF FUSING 
A BONE JOINT," which patent has been assigned the 
present assignee and which patent is incorporated 
herein by reference. The referenced patent discloses a 
fusion cage which is preferably cylindrical and has a 
thread formed as part of the external cylindrical surface. 
The fusion cage defines an internal cavity and apertures 
through the wall of the cage which communicate the 
external cylindrical surface with the internal cavity. The 
apertures are formed in the valleys of the thread. Nor- 
mally two such cages are used to stabilized and fuse 
together adjacent vertebral bodies or bone structures. 

In practice, using a posterior approach, a patient's 
vertebral bone structures are exposed and degenerate 
disk material located between the vertebral bone struc- 
tures is removed. A threaded tap is used to tap a com- 
plementary thread in the upper and lower vertebral bone 
structures preparatory to the insertion of the above 
fusion cage. Once such tapping has been accomplished, 
using an introduction tool, the fusion cage is screwed into 
the space between the adjacent vertebral bone struc- 
tures. The thread bites into the bone of the upper and 
lower vertebral bone structures, stabilizing the bone 
structures, and preventing the fusion cage from working 
out of this position due to patient movement. Generally 
two such fusion cages are applied using this technique. 
Once the two implants have been positioned, then bone 
growth inducing substances, such as bone chips, are 
packed into the internal cavity of the fusion cages. These 
bone growth inducing substances come into immediate 
contact with the bone from the vertebral bone structures 
which project into the internal cavity through the aper- 
tures. Such projection of bone is due to the fact that the 
apertures are formed in the valleys of the external thread 
of the fusion cage. Such immediate bone to bone contact 
between the vertebral bone structures and the bone pack 
within the fusion cages results in more rapid propagation 
of bone cells between the adjacent vertebral bone struc- 
tures and thus a more rapid fusion of the adjacent ver- 
tebral bone structures. 

It is to be understood that in the above method, bone 
growth inducing substances can be prepacked into the 



cages before the cages are implanted between the ver- 
tebral body structures. 

Summ a r y of the Inventio n 

5 

The present invention is directed to a fusion cage 
which has been designed to be implanted using princi- 
pally a posterior approach to the vertebral bone struc- 
tures. 

10 In a first embodiment of the present invention, the 
fusion cage includes a cage body having a proximal end 
and a distal end, said distal end having a diameter which 
is larger than the diameter of the proximal end. The distal 
end further is rounded with for example a bull nose in 

15 order to facilitate the insertion of the cage body relative 
to one or more bone structures. The distal end could 
alternatively have a snub nose with or without a starter 
turn of a thread. The snub nose has a starter diameter 
that is smaller than the diameter of the distal end. The 

20 cage body is preferably conically-shaped. This shape is 
particularly advantageous due to the fact that the normal 
lordosis of the vertebral bone structures defines a 
wedged-shape space for a vertebral disk between, for 
example, lumbar vertebrae. Accordingly, the conically- 

25 shaped body cage can be sized and selected in order to 
maintain or enlarge upon the normal lordosis. 

In a second embodiment of the present invention the 
cage body can include a cylindrically-shaped portion and 
a conically-shaped portion. The cylindrically-shaped 

30 portion is located adjacent to the distal end and the con- 
ically-shaped portion extends from the cylindrically- 
shaped portion and tapers toward the proximal end. 

In a third embodiment of the present invention, a 
fusion cage includes a cage body having a proximal end 

35 and a distal end with the proximal end having a diameter 
which is smaller than the diameter of the distal end. The 
distal end has a flute formed therein. Additionally, the 
cage body has an outer surface and at least one flute 
formed in the outer surface. These flutes act as a relief 

40 much as the flute placed on self-tapping screws in order 
to facilitate the insertion of the fusion cage using a twist- 
ing motion between two vertebral bone structures. 

In a fourth embodiment of the invention, a fusion 
cage includes a cage body having a proximal end and a 

45 distal end, the proximal end having a diameter which is 
smaller than the diameter of the distal end. The cage 
body has an outer surface and a thread formed as part 
of the outer surface. The thread aids the cage body in 
being inserted. As the cage is inserted, it gradually 

so spreads apart the vertebral bone structures in order to 
regain or enlarge the natural lordosis of the adjacent ver- 
tebral bone structures. As with other embodiments of the 
present invention, flutes can be provided in the thread in 
order to allow for enhanced thread tapping by the cage 

55 and for a smoother insertion of the fusion cage between 
the vertebral bone structures. Preferably two or three 
flutes would be formed spaced about the fusion cage in 
order that one flute would be engaging with or adjacent 
to an upper vertebral bone structures with another flute 
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being engaging with or adjacent to a lower vertebral bone 
structure. Such a relationship maintains alignment of the 
fusion cage and prevent wandering as the fusion cage is 
introduced between the two vertebral bone structures. 
Without two or more flutes, wandering might occur due 
to the fact that the thread is only substantially engaged 
with the vertebral bone structures and not with the disk 
material between the vertebral bone structures, which 
disk material does not provide support to the thread. 

In a further aspect of the invention, any of the above 
embodiments can be provided with a plurality of aper- 
tures through the fusion cage and an internal cavity with 
the apertures communicating between the internal cavity 
and the external surface of the fusion cage. Bone growth 
inducing substances, such as bone chips, can be packed 
into the internal cavity either before the fusion cage is 
inserted or after the fusion cage has reached a final 
insertion position, or packed in both before and after. The 
bone chips come in contact with the vertebral bone struc- 
tures through the apertures in order to facilitate fusion 
between the adjacent vertebral bone structures. 

In another aspect of the invention which can be 
included in any of the above embodiments, the cage 
body can have a round or bull nose distal end with one 
or more flutes formed in the round or bull nose distal end 
in order to enhance the self-tapping nature of the fusion 
cage and to prevent the cage from wandering. 

In yet another aspect of the invention, introduction 
tools allow the fusion cage to be accurately positioned 
between the vertebral bone structures. A preferred intro- 
duction tool allows for the cage to be implanted and 
thereafter allows an end cap of the cage to be conven- 
iently removed, if desired, in order to place bone growth 
inducing substances in the cage. 

The method of the present invention affords access 
to adjacent vertebral bone structures using an posterior 
approach and procedure. Such posterior approach and 
procedure can be performed percutaneously using a 
minimally invasive technique with an introduction set 
including cannulas. Such a procedure is minimally inva- 
sive as the tissues can be spread using a set of cannula 
of increasing size and a small opening thereby devel- 
oped through which a fusion cage can be inserted. Such 
a procedure is less traumatic to the tissue than an alter- 
nate posterior approach and procedure, also known as 
an posterior lumbar interbody fusion, where an incision 
is made, through the tissues. It is to be understood how- 
ever that either posterior approach and procedure can 
be used with the fusion cage and fall within the scope of 
the invention. 

After such access, using preferably a minimally inva- 
sive technique, degenerate disk material can be 
removed and, using a cannula and insertion tool, an 
appropriately shaped fusion cage can be screwed into 
place between the vertebral bone structures in order to 
stabilize the vertebral bone structures and allow for 
fusion. Either preparatory to insertion of the fusion cage 
or after it has been inserted, bone chips or other bone 
growth inducing substances can be inserted into the 



fusion cage to promote bone to bone contact and sub- 
sequent fusion. 

It is to be understood that although the above- 
embodiments have been described with respect to the 

5 fusion of adjacent vertebral bodies or bone structures, 
that the present invention can be used (1) to fuse 
together a variety of bone structures, in addition (2) to 
being fused to one bone structure and used as, for exam- 
ple, a base for an implant or (3) to being used to reunite 

10 the pieces of a broken bone. 

Other objects and advantages of the invention can 
be obtained through a review of the specification and the 
figures. 

is Brief Description of the Figure 

Anterior Fusion Cage : 

Figure 1 is a partially sectional side view of an 
20 embodiment of the anterior fusion cage of the invention. 
Figure 2 depicts a left end (distal end) view of the 
fusion cage of Figure 1 . 

Figure 3 depicts a right end (proximal end) view of 
the fusion cage of Figure 1 . 
25 Figure 4 depicts a view through line 4-4 of the fusion 
cage of Figure 1 . 

Figure 5 depicts the fusion cage of Figure 1 in con- 
junction with an introduction tool. 

Figure 6 depicts an alternative embodiment of the 
30 introduction tool. 

Figures 7, 8, and 9 depict progressive stages in the 
method of inserting the anterior fusion cage between 
adjacent vertebral bone structures. 

Figure 10 depicts a side view of an alternative 
35 embodiment of the anterior fusion cage of the invention. 
Figure 1 1 depicts the left end (distal end) view of the 
fusion cage of Figure 10. 

Figure 12 depicts the right end (proximal end) view 
of the fusion cage of Figure 10. 
40 Figure 13 depicts a side view of yet another embod- 
iment of the anterior fusion cage of the present invention. 

Figure 14 depicts a left distal end (distal end) view 
of the fusion cage of the invention of Figure 13. 

Figure 15 depicts a right end (proximal end) view of 
45 the fusion cage of the invention of Figure 13. 

Figure 1 6 depicts a sectional view taken through line 
16-16 of Figure 13. 

Posterior Fusion Cage : 

50 

Figure 17 is a partially sectional side view of an 
embodiment of the posterior fusion cage of the invention. 

Figure 18 depicts a left end (distal end) view of the 
fusion cage of Figure 1 7. 
55 Figure 19 depicts a right end (proximal end) view of 
the fusion cage of Figure 17. 

Figure 20 depicts a view through line 20-20 of the 
fusion cage of Figure 1 7. 
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Figures 21 , 22, and 23 depict progressive stages in 
the method of inserting the posterior fusion cage 
between adjacent vertebral bone structures using the 
cage depicted in Figure 25. 

Figure 24 depicts a side view of an alternative 
embodiment of the posterior fusion cage of the invention. 

Figure 25 depicts a side view of another embodi- 
ment of the posterior fusion cage of the invention. 

Figure 26 depicts a left end (distal end) view of the 
embodiment of the fusion cage of Figure 25. 

Figure 27 depicts the fusion cage of Figure 25 in con- 
junction with a new preferred insertion tool that can pref- 
erably be used with the anterior fusion cages of Figure 
1, 10 and 13, and with the posterior fusion cages of Fig- 
ure 17 and 25. 

Figure 28 depicts an end view of the insertion tool 
of Figure 27 along line 28-28. 

Figure 29 depicts a partially broken away view of the 
fusion cage and the insertion tool of Figure 27 connected 
together. 

Figure 30 depicts a perspective view of the end of 
the insertion tool depicted in Figure 28. 

Figure 31 depicts a partially sectional view of the 
handle of the insertion tool of Figure 27. 

Detailed Description of the Preferred Embodiment 

Anterior Fusion Cage : 

With respect to the figures in a particular Figure 1 , 
a side view of the preferred embodiment of the fusion 
cage 20 is depicted. Fusion cage 20 includes a fusion 
cage body 22 which in this preferred embodiment is pro- 
vided in the shape of a cone. Fusion cage 20 includes a 
distal end 24 and a proximal end 26. The distal end 24 
in a preferred embodiment is rounded or bull nosed in 
order to facilitate the insertion of the fusion cage 20 rel- 
ative to one or more bone structures. The proximal end 
26 includes an opening 28 which communicates with an 
internal cavity 30 defined by the fusion cage 20. The 
opening 28 in a preferred embodiment is threaded so 
that it can receive an end cap or plug 32 (Figure 5). End 
cap 32 is used to close off the proximal end 26 and retain 
bone growth inducing substances packed therein as 
described herein-below. As can be seen in Figure 5, end 
cap 32 includes a threaded bore 34 which is designed to 
receive an insertion tool. The threaded bore 34 has an 
initial unthreaded, square or hex-shaped section 35 
which can be used with a socket wrench to tightly posi- 
tion end cap 32 in opening 28 and which can be engaged 
by a preferred insertion tool of Figure 27. Further the 
unthreaded portion of bore 34 could equally be cylindri- 
cal with an irregularity to allow for mating with an inser- 
tion tool, as well as having a variety of other shapes. The 
proximal end 26 further define first and second periph- 
eral indentations 36, 38. These peripheral indentations 
36, 38 receive tangs from an insertion tool as described 
hereinbelow for facilitating the insertion of the fusion 
cage 20. 



A thread 40 is defined as part of the outer cylindrical 
surface 41 of the body 22. It is to be understood that the 
thread can be replaced with a plurality of discrete threads 
or a plurality of projections, ridges, protrusions, barbs, or 

5 spurs and be within the spirit and scope of the invention. 
The rounded distal end 24, and at least some of the 
turns of thread 40 defined flutes or relief grooves 42, 44, 
and 46. (Figures 1 , 2.) In a preferred embodiment, flutes 
42, 44, and 46 meet at a central point 48 of the distal end 

10 24onthelongitudalaxis50ofthefusioncage20. In other 
embodiments the flutes can be smaller and not extend 
all the way to the central point 48 on the longitude axis 
50. Still in other embodiments, the flutes can be elimi- 
nated from the distal end 24 and such embodiments are 

15 still within the spirit and scope of the invention. 

The flutes extend from the distal end 24 toward the 
proximal end 26 as shown in Figure 1 with respect to flute 
42. These flutes are defined by the sections 52 which 
are removed from the thread. In a preferred embodiment, 

20 the flutes become narrower as they approach the proxi- 
mal end 26 due to the fact that thread relief for purposes 
of self-tapping becomes less important as the cage 
reaches a final resting position. As shown in other 
embodiments, the flutes can be deeper and extend from 

25 the distal end completely to the proximal end. Still further 
in other embodiments the flutes can be confined to the 
first several turns of the thread adjacent to the distal end 
and/or to just the distal end. 

As can be seen in Figures 1 , 4, a plurality of aper- 

30 tures 54 are provided through wall 56 of the fusion cage 
20. In a preferred embodiment, these apertures 54 are 
formed by broaching grooves 58 in the internal surface 
60 of the internal cavity 30. The effect of such broaching 
is to remove material from the valleys between the turns 

35 of the thread 40, thus defining the aperture 54. The 
advantages of such an arrangement are taught by the 
above-referenced U.S. Patent No. 4,961,740, which pat- 
ent is incorporated herein by reference and allows for 
immediate bone to bone contact between the vertebral 

40 bodies or bone structures and the bone packed within 
the internal cavity 30 of the fusion cage 20. 

The apertures 54 in a preferred embodiment 
increase in size from smaller apertures closer to the dis- 
tal end 24 to a larger aperture closer to the proximal end 

45 26. This increase in size allows for more bone to bone 
contact. Alternatively in the embodiment as shown in Fig- 
ure 1 , all the apertures are of the same size. 

As can be seen in Figure 4, the apertures are clus- 
tered about a transverse axis 51 , both at the upper and 

so lower end of the axis. This is so that in position, the aper- 
tures come into contact with the upper and lower verte- 
bral bone structures (Figure 9) to encourage bone 
growth through the fusion cage from the vertebral bone 
structures. The lateral section of the fusion cage found 

55 along the other transverse access 53 do not have aper- 
tures in order to prevent growth of disk material which 
might interfere with the bone fusing process. 

A preferred embodiment of the conically-shaped 
fusion cage 20 includes a fusion cage which is 23 mil- 
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limeters in length having a distal end 24 with a diameter 
of 14 millimeters and a proximal end 26 with a diameter 
of 18 millimeters. The cage body is a right circular cone. 
The thread has a pitch of 30° and there are ten turns per 
inch with a thread depth of .053 inches. Further the cage 5 
is made of a titanium metal or alloy such as Ti64. Pref- 
erably this and the other disclosed fusion cages dis- 
closed are machined. However, the processes such as 
molding, casting, or sintering can be used to accom- 
plished formation of the fusion cages. 

The cage is inserted between vertebral bodies using 
an insertion tool 62 (Figure 5). Insertion tool 62 includes 
an inner handle 64 and an outer handle 66. The outer 
handle includes a bore 68 for receiving the inner handle 
64. Handles 64, 66 include knobs 70, 72 respectively. 
The distal end of inner handle 64 defines a threaded 
shaft 74, having a reverse thread to facilitate easy 
removal, and the distal end of handle 66 define a cylin- 
drical disk 76 which has first and second tangs 78, 80, 
projecting from the peripheral edge of the cylindrical disk 
76. These tangs 78, 80 are designed to mate with the 
peripheral indentation 36, 38 of the fusion cage 20. For 
purposes of inserting the fusion cage between the ver- 
tebral bodies, the end cap 32 is inserted into the fusion 
cage 20 as shown in Figure 5. Then the threaded shaft 
74 of the inner handle is introduced into the threaded 
bore 34 of the end cap 32. After this is accomplished, the 
outer handle 66 is slid over the inner handle 64 and the 
tangs 78, 80 are positioned into engagement with the 
indentations 36, 38. In this arrangement, the fusion cage 
20 can be anteriorly inserted into the space between the 
vertebral body structure using the insertion tool 62. 

An alternative embodiment of the insertion tool is 
shown in Figure 6. In this figure, insertion tool 82 includes 
a handle 84 with a knob 86. At the end of the insertion 
tool 82 distal from the knob 86 is a cylindrical disk 88 
which has first and second tangs 90, 92, which have the 
same function as the above tangs 78, 80. Extending from 
the center of the cylindrical disk 88 along the centerline 
of the insertion tool 82 is a shaft 94 which has a ball 
detent 96. For use with insertion tool 82, the threaded 
bore 34 of the end cap 32 would be replaced with a bore 
having a lip which could engage with the ball detent 96 
of the insertion tool 82. 

It is to be understood that the insertion tool depicted 
in Figure 27 and described below is preferable to the 
above described insertion tools for both the anterior 
fusion cages and the below described posterior fusion 
cages. 

The method for inserting the fusion cage 20 of Fig- 
ure 1 using an anterior approach and procedure to the 
vertebral bodies is as follows. It is to be understood that 
although the focus of this discussion is on a laparoscopic 
procedure, that the anterior approach and procedure can 
also include a more invasive procedure where a long inci- 
sion is made in the abdomen wall. 

With an anterior approach, using an introduction set 
such as described by way of example only, in U.S. Patent 
4,863,430, entitled "INTRODUCTION SET WITH FLEX- 



IBLE TROCAR WITH CURVED CANNULA," which is 
incorporated by reference, but however with larger diam- 
eter instruments, an amount of disk material is removed 
between the two vertebral bodies or bone structures 
which are to be fused together. This procedure is accom- 
plished through a cannula position adjacent to the ver- 
tebral bone structures. With the same or a larger 
diameter cannula, the fusion cage 20 can be introduced 
adjacent to the vertebral bone structures. In a first pro- 
cedure, the fusion cage is packed with bone growth sub- 
stances and the end cap 32 is affixed to the fusion cage 
20. Insertion tool 62 is then secured to the fusion cage 
20 and the fusion cage is guided through the cannula to 
a location adjacent to the upper and lower vertebral body 
such as presented schematically in Figures 7, 8, 9, by 
upper body 98 and lower body 100. In the initial position 
as shown in Figure 7, the fusion cage 20 is adjacent to 
the anterior surfaces 1 02, 1 04 of the vertebral bodies 98, 
100. As the introduction tool is turned, the thread 40 of 
the fusion cage 20 bites into the vertebral bodies 98, 1 00. 
Further turning of the introduction tool causes the fusion 
cage to move through the position shown in Figure 8 to 
the final resting position shown in Figure 9, where the 
distal end 24 is moved adjacent to the posterior sections 
106, 1 08 of the vertebral bone structures 98, 100. As this 
occurs, the fusion cage 20 increases the lordosis or 
spacing between the vertebral bodies, basically distract- 
ing the vertebral bodies and causing the vertebral bodies 
to pivot about the posterior sections 1 06, 1 08, with such 
posterior sections acting like a hinge. It is noted that most 
of the distraction occurs adjacent to the anterior sections, 
but that distractions also occur at the posterior sections 
where the hinged effect is exhibited. Preferably, the lor- 
dosis is increased over the normal lordosis in order to 
stabilize the vertebral bone structures prior to fusion 
occurring. Stabilization occurs due to the fact that 
increased lordosis places additional stress on the ante- 
rior longitudinal ligaments which are part of the anatomy 
holding the vertebral bodies in place. 

Once the fusion cage 20 is appropriately positioned, 
the handle 64 of the insertion tool 62 is unscrewed from 
the cap 32 and the fusion handle 62 is pulled away from 
the fusion cage. 

An alternative embodiment of a fusion cage 200 is 
shown in Figures 10, 11, and 12. Fusion cage 200 
includes a distal end 202 and an a proximal end 204. 
Fusion cage 200 includes an internal cavity 206. End 
caps not shown can be used to close the ports 208, 210 
of distal and proximal ends 202, 204. A thread 212 is 
defined on the external conical surface 21 4 of the fusion 
cage 200. Defined by the thread 2 1 2 are first and second 
flutes 216, 218, which in this embodiment extend from 
the distal end 202 to the proximal end 204. These flutes 
provide thread relief allowing the fusion cage 200 to be 
self-tapping. 

The fusion cage 200 includes a plurality of elongated 
apertures 220 which are formed through the side walls 
of a fusion cage 200. The elongated apertures 202 are 
formed in such a way that the internal conical surface 
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21 4 is spaced away from the internal surface 224 of the 
internal cavity 206 by the thickness of the sidewall 222. 

A further embodiment of the invention is shown in 
Figures 13, 14, 15 and 16. In Figure 16 the fusion cage 
300 has distal and proximal ends 302 and 304 respec- 
tively. The fusion cage 300 defines an internal cavity 306, 
and ports 308 and 310 defined through the distal and 
proximal ends 302 and 304 respectfully. A thread 312 is 
defined as part of the external conical surface 31 4 of the 
fusion cage 200. First, second and third flutes 316, 318, 
and 320, are defined in the thread 312 from the distal 
end 302 to the proximal end 304. These flutes give the 
fusion cage 300 an enhanced self-tapping advantage. 
These flutes are equally spaced about the fusion cage 
300 in a manner similar to the flutes of the fusion cage 
embodiment 20 in Figure 1 . 

A plurality of aperture 322 is provided through the 
external conical surface 31 4 of the fusion cage 300 and 
through the side wall 324 opening into the internal cavity 
306. Accordingly, at the location of the aperture 322 the 
external surface 314 is held away from the internal sur- 
face 326 by the thickness of the side wall 324. 

Posterior Fusion Cage : 

With respect to the figures in a particular Figure 1 7, 
a side view of the preferred embodiment of the posterior 
fusion cage 420 is depicted. Fusion cage 420 includes 
a fusion cage body 422 which in this preferred embodi- 
ment is provided with a conically-shaped portion 423 and 
a cylindrically-shaped portion 425. It is to be understood 
that alternatively the entire body 422 can be conically- 
shaped. Further, as appropriate the shape of the cage 
body 422 can be more complex with various conical 
and/or cylindrical configurations. Fusion cage 420 
includes a distal end 424 and a proximal end 426. The 
distal end 424 in a preferred embodiment is rounded or 
bull nosed in order to facilitate the insertion of the fusion 
cage 420 relative to one or more bone structures. The 
proximal end 426 includes an opening 428 (Figure 19) 
which communicates with an internal cavity 430 (Figure 
20) defined by the fusion cage 420. The opening 428 in 
a preferred embodiment is threaded so that it can receive 
an end cap or plug such as 32 of the embodiment in Fig- 
ure 5. End cap is used to close off the proximal end 426 
and retain bone growth inducing substances, such as 
bone chips, packed therein as described herein-below. 
As can be seen in the embodiment of Figure 5, end cap 
32 includes a threaded bore 34 which is designed to 
receive an insertion tool. The threaded bore 34 has an 
initial unthreaded, square or hex-shaped portion 35 
which can be used with a socket wrench to tightly posi- 
tion end cap 32 in opening 428 and which can also be 
engaged by the insertion tool of Figure 27 described 
below. Portion 35 can be otherwise shaped as described 
above. 

The proximal end 426 of the embodiment of Figure 
1 9 further define first and second peripheral indentations 
436, 438 which are centered about transverse axis 453. 



These peripheral indentations 436, 438 receive tangs 
from an insertion tool as described below for facilitating 
the insertion of thefusion cage 420. These identifications 
are also used to line up the cage 420 for proper insertion 

5 between the vertebral bodies as discussed below. 

A thread 440 is defined as part of the outer cylindri- 
cal surface 441 of the body 422. It is to be understood 
that the thread can be replaced with a plurality of inter- 
rupted or discrete threads or a plurality of projections, 

10 ridges, protrusions, barbs, or spurs and be within the 
spirit and scope of the invention. 

The rounded distal end 424, and at least some of 
the turns of thread 440 can in a preferred embodiment 
can define flutes or relief grooves 442, 444, and 446 (Fig- 
15 ures 24, 25). It is to be understood that in alternative 
embodiments the flutes can be eliminated from the distal 
end 424 and the thread 440, since for example, the bore 
for the insertion of the fusion cage 420 between the ver- 
tebral bodies can be pre-tapped. Still in alternative 

20 embodiment, the flutes on the distal end can remain to 
assist in the insertion of the cage 420 between the ver- 
tebral bodies. In a preferred embodiment, flutes 442, 
444, and 446 meet at a central point 448 of the distal end 
424 on the longitudal axis 450 of the fusion cage 420. In 

25 other embodiments the flutes can be smaller and not 
extend all the way to the central point 448 on the longi- 
tude axis 450. Still as indicated above in other embodi- 
ments, the flutes can be eliminated from the distal end 
424 and the thread 440 and such embodiments are still 

30 within the spirit and scope of the invention. 

The flutes can extend from the distal end 424 toward 
the proximal end 426 as shown in the alternative embod- 
iment in Figure 24 with respect to flute 542. These flutes 
are defined by the sections 552 which are removed from 

35 the thread. In this embodiment, the flutes become nar- 
rower as they approach the proximal end 526 due to the 
fact that thread relief for purposes of self-tapping 
becomes less important as the cage reaches a final rest- 
ing position. As shown in other embodiments, the flutes 

40 can be deeper and extend from the distal end completely 
to the proximal end. Still further in other embodiments 
the flutes can be confined to the first several turns of the 
thread adjacent to the distal end and/or to just the distal 
end. 

45 With respect to Figures 1 7, 20, a plurality of aper- 
tures 454 are provided through wall 456 of the fusion 
cage 420. In a preferred embodiment, these apertures 
454 are formed by broaching grooves 458 in the internal 
surface 460 of the internal cavity 430. The effect of such 

so broaching is to remove material from the valleys between 
the turns of the thread 440, thus defining the aperture 
454. The advantages of such an arrangement are taught 
by the above-referenced U.S. Patent No. 4,961,740, 
which patent is incorporated herein by reference and 

55 allows for immediate bone to bone contact between the 
vertebral bodies or bone structures and the bone packed 
within the internal cavity 430 of the fusion cage 420. 

The apertures 454 in a preferred embodiment 
increase in size from smaller apertures closer to the 
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proximal end 426 to a larger aperture closer to the distal 
end 424. This increase in size allows for more bone to 
bone contact. Alternatively in the embodiment as shown 
in Figure 17, all the apertures are of the same size. 

As can be seen in Figure 20, the apertures are clus- 5 
tered about a transverse axis 451 , both at the upper and 
lower end of the axis. This is so that in position, the aper- 
tures come into contact with the upper and lower verte- 
bral bone structures (Figure 23) to encourage bone 
growth through the fusion cage from the vertebral bone 10 
structures. The lateral sections of the fusion cage found 
along the other transverse axis 453 do not have aper- 
tures in order to prevent growth of disk material which 
might interfere with the bone fusing process. As can be 
seen viewing both Figures 19 and 20 together, the inden- 15 
tation 436 and 438 are centered on the axis 453 with the 
aperture 454 centered on axis 451 . Axis 451 is preferably 
perpendicular to axis 453. The insertion tool has tangs 
that are inserted in indentation 436 and 438. Accordingly, 
the position of the insertion tool defines the position of 20 
the apertures 454 in that upon insertion the apertures 
454 can be put in contact with the upper and lower ver- 
tebral bodies to allow bone ingrowth and prevent lateral 
ingrowth of disk material. 

A preferred embodiment of the conically-shaped 25 
fusion cage 420 includes a fusion cage which is 28 mil- 
limeters in length having a distal end 424 with a diameter 
of 16 millimeters and a proximal end 426 with a diameter 
of 14 millimeters. The cage body is a right cylinder from 
thedistal end 424 extending toward the proximal end 426 so 
for four turns of thread 440. Then the cage 420 becomes 
a right cone from the remaining five turns of thread 440 
until thread 440 terminates at proximal end 426. This 
conically-shaped portion is defined by relief 455 of 3.2°.. 
The thread has a pitch of 30° and there are ten turns per 35 
inch with a thread depth of .053 inches. Further the cage 
is made of a titanium metal or alloy such as Ti64. Pref- 
erably this and the other disclosed fusion cages dis- 
closed are machined. However, the processes such as 
molding, casting or sintering can be used to accom- 40 
plished formation of the fusion cages. 

The cage is inserted between vertebral bodies using 
a preferred insertion tool 700 shown in Figure 27. Inser- 
tion tool 700 includes a handle 702 with an outer shaft 
704 extending therefrom. The handle 702 includes first 45 
and second wings 706, 708 which make the handle eas- 
ier to grab. The outer shank 704 is hollow and disposed 
within the outer shaft is an intermediate shaft 710 which 
can be seen extending from the cage engaging in 71 2 of 
the shaft 704. The cage engaging end 712 includes first so 
and second tangs 714, 716 which can be inserted in the 
indentation of the cage such as for example indentations 
436, 438, as shown in Figure 19, and indentations 636 
and 638 shown in Figure 27. The end of shaft 710 
includes a square-shaped drive 71 8 which engages the 55 
square-shaped unthreaded portion of the otherwise 
threaded bore such as bore 34 of an end cap such as 
end cap 32 as shown in Figure 5. This same end cap can 
be used in the end of fusion cage 620. Alternatively, the 



square drive can be hexagonal shape with the 
unthreaded portion of the bore 34 being hexagonal 
shaped to provide the necessary mating arrangement. 
Other mating shapes can also be used. A first knurled 
knob 720 is secured to immediate shaft 710 in order to 
provide a mechanism for rotating intermediate shaft 710 
inside of outer shank 704. As can be seen in Figure 31 , 
the intermediate shank 710 is spring biased relative to 
the handle 702 with a spring 722. Spring 722 is imbed- 
ded in a bore 724 of handle 702. In Figure 31 , the first 
knurled knob 720 and the shank 71 0 are pulled back and 
thus compress the spring 722. In Figure 27, the first 
knurled knob 720 is released and the spring (not shown) 
is uncompressed. 

An inner shaft 726 is located within a bore 728 of the 
intermediate shaft 710. The inner shaft 726 ends in a 
threaded portion 730 (Figure 30). The other end of inner 
shaft 726 is secured to the second knurled knob 732. 
Inner shaft 726 is free to rotate, through the use of the 
second knurled knob 72, within the bore 728 of the inter- 
mediate shaft 710. In addition the inner shaft 728 has 
limited freedom of motion along the longitudinal axis of 
the inner shaft 726. 

The operation of the insertion tool 700 is as follows. 
With the insertion tool 700 not secured to a fusion cage, 
the insertion tool is as depicted in Figure 27 with the 
threaded portion 730 being either received entirely within 
bore 728 or extending a minimal amount out of bore 728. 
With the end cap secured in the fusion cage, the exposed 
square drive 71 8 is mated with the square portion of the 
bore in the end cap. The tangs 712, 714 are aligned with 
the indentations 636 and 638 and the tool is pushed in 
so that the tang 712, 71 4 are received in the indentations 
636, 638. As this occurs, the knurled knob 730 moves 
up to the position as shown in Figure 29 and 31, com- 
pressing the spring. After this occurs, thesecond knurled 
knob 732 can be turned clockwise in order to engage the 
threaded portion 730 of the inner shaft 726 with the 
threaded portion of the bore of the end cap. This draws 
the fusion cage securely to the insertion tool 700 as 
shown in Figure 29. In this position, the cage is ready for 
insertion between the vertebral bodies. The handle 702 
is then used to screw the cage between the vertebral 
bodies into the final resting position. Once the cage is in 
the final resting position, second knurled knob 732 is 
turned counter-clockwise in order to back the threaded 
730 out of the threaded portion of the bore of the end 
cap. As this occurs, the spring 722 causes the square 
drive 718 to push against the end cap maintaining the 
end cap in its position relative to the fusion cage until the 
threaded portion 730 disengages itself from the threaded 
portion of the end cap, and the insertion tool 700 is dis- 
engaged from thefusion cage and can be removed. Thus 
the square drive, which is spring loaded, prevents the 
end cap on the cage from screwing out when the inser- 
tion tool is removed from the cage. 

Should it be desired to move the end cap with the 
fusion cage in place, the square drive 718 can be 
inserted into the square portion of the threaded bore. 
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The threaded portion 730 of the inner shaft 726 can then 
be screwed into engagement with the threaded portion 
of the threaded bore of the end cap, preferably with the 
tangs unaligned with the indentations. The first knurled 
knob 720 can then be turned in order to back the cap out 
of the fusion cage. A reverse of this operation can be 
used to insert the end cap into the fusion cage after addi- 
tional bone growth inducing substances are packed into 
the fusion cage. 

The method for inserting the fusion cage 420 of Fig- 
ure 17 using a posterior approach and procedure to the 
vertebral bodies is as follows. Both a minimally invasive 
procedure and a more invasive procedure where a long 
incision is made in the back can be used. 

With a posterior approach, using an introduction set 
such as described byway of example only, in U.S. Patent 
4,863,430, entitled "INTRODUCTION SET WITH FLEX- 
IBLE TROCAR WITH CURVED CANNULA," which is 
incorporated by reference, but however with larger diam- 
eter instruments, an amount of disk material is removed 
between the two vertebral bodies or bone structures 
which are to be fused together. This procedure is accom- 
plished through a cannula position adjacent to the ver- 
tebral bone structures. Then if required a thread is 
tapped in the upper and lower vertebral bodies. With the 
same or a larger diameter cannula, the fusion cage 420, 
or alternatively the preferred fusion cage 620 of Figure 
25, can be introduced adjacent to the vertebral bone 
structures. In a first procedure, the fusion cage is packed 
with bone growth substances and the end cap is affixed 
to the fusion cage 620. Insertion tool 700 is then secured 
to the fusion cage 620 and the fusion cage is guided 
through the cannula to a location adjacent to the upper 
and lower vertebral body such as presented schemati- 
cally in Figures 21 , 22, 23, by upper body 498 and lower 
body 500. In the initial position as shown in Figure 21, 
the fusion cage 620 is adjacent to the posterior sections 
502, 504 of the vertebral bodies 498, 500. As the intro- 
duction tool is turned, the thread 640 (Figure 25) of the 
fusion cage 620 bites into the vertebral bodies 498, 500. 
Further turning of the introduction tool causes the fusion 
cage to move through the position shown in Figure 22 to 
the final resting position shown in Figure 23, where the 
distal end 624 is moved adjacent to the anterior sections 
506, 508 of the vertebral bone structures 498, 500. As 
this occurs, the fusion cage 620 increases the lordosis 
or spacing between the vertebral bodies, basically dis- 
tracting the vertebral bodies. It is noted that most of the 
distraction occurs adjacent to the anterior sections, but 
that distraction also occur at the posterior sections. Pref- 
erably, the lordosis is increased over the normal lordosis 
in order to stabilize the vertebral bone structures prior to 
fusion occurring. Stabilization occurs due to the fact that 
increased lordosis places additional stress on the ante- 
rior longitudinal ligaments which are part of the anatomy 
holding the vertebral bodies in place. 

Once the fusion cage 620 is appropriately posi- 
tioned, the insertion tool 700 is unscrewed from the cap 



and the insertion tool 700 is pulled away from the fusion 
cage. 

It is to be understood that the cage can be implanted 
without the use of a cannula by making a larger incision 

5 in the back. With this arrangement the bone chips would 
more often be packed into the cage after the cage 
reaches its final position and then an end cap would be 
secured t the cage. In the final position apertures 454 or 
654 (embodiment of Figure 25) would be positioned 

10 adjacent vertebral bodies 498 and 500. No matter which 
procedure is used to insert the cage 420 or 620, it is 
advantageous to provide a bore between the vertebral 
bodies that is less than the diameter of the distal end 
424. Thus, for a cage 420 or a cage 620 with a distal end 

15 having an 18 diameter, the bore would be 14 millimeters. 
Inserting the cage 420 or the cage 620 would cause the 
vertebral bodies to be distracted (Figure 22) and then 
rock back (Figure 23) onto the conically-shaped portion 
of the fusion cage 420. 

20 An alternative embodiment of a fusion cage 520 is 
shown in Figures 24. Fusion cage 520 includes a distal 
end 524 and an a proximal end 526. A thread 540 is 
defined on the external surface of the fusion cage 520. 
Defined by the thread 540 are flutes 542, 544, 546, which 

25 in this embodiment extend from the distal end 524 toward 
the proximal end 526. These flutes provide thread relief 
552 allowing the fusion cage 520 to be self-tapping 

Still an alternative and preferred embodiment of the 
invention as mentioned above is shown in Figure 25. In 

30 this embodiment the fusion cage 620 includes a blunt or 
flat distal end 624 and a proximal end 626. As in the other 
embodiments, the fusion cage is conically-shaped, and 
includes a thread 640 and aperture 654. 

Figure 26 includes a view of the distal end 624 of the 

35 fusion cage 620. This distal end 624 uses a snub nosed 
portion that is closed. The diameter of the snub nosed 
portion 660 is smaller than the largest root of the thread 
640 at the distal end 624. As can be seen in Figure 26, 
the thread 640 has a starter portion or starter turn 641 

40 which includes approximately the first half turn of the 
thread 640. The diameter of the starter portion 641 , as 
can be seen Figure 26, is substantially less than the out- 
side diameter of the four turns of thread 640 which com- 
prised the cylindrical portion 625. From the cylindrical 

45 portion 625, the cage 620 and the thread 640 taper off 
to the proximal end 626 and define the conically-shaped 
portion 623. 

The starter turn 641 of thread 640, as the name 
implies, assist in promoting the proper engagement of 
so the thread 640 with the upper and lower vertebral bodies. 
In this embodiment, as in prior embodiments, the distal 
end has a diameter of approximately 1 6 millimeters. The 
diameter of the snub nosed portion 660 is about 1 0 mil- 
limeters. 

55 

Industrial Applicability 

The present invention affords the advantages of a 
fusion cage which can be introduced through a posterior 
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approach in order to maintain or increase lordosis 
between adjacent vertebral bodies. The fusion cage has 
the advantage of being conically-shaped and self-tap- 
ping through the use of external flutes. The flutes addi- 
tionally assist in keeping the fusion cage aligned and 5 
centered as the cage is being inserted between the ver- 
tebral bone structures. 

Other advantages, aspects, and objects of the 
invention can be obtained through a review of the claims 
and the appended figures. 10 

Additional embodiments of the invention can be con- 
structed and fall within the scope of the claims. 

Claims 

15 

1 . A fusion cage for promoting fusion with one or more 
bone structures comprising: 

a cage body having a proximal end and a dis- 
tal end, said proximal end having a diameter which 
is smaller than a diameter of said distal end; and 20 

said distal end being rounded in order to facil- 
itate insertion relative to one or more bone struc- 
tures. 

2. A fusion cage for promoting fusion with one or more 25 
bone structures comprising: 

a cage body having a proximal end and a dis- 
tal end, said proximal end having a diameter which 
is smaller than a diameter of said distal end; and 

said cage body having an outer surface and 30 
at least one flute formed in the outer surface. 

3. A fusion cage for promoting fusion with one or more 
bone structures comprising: 

a cage body having a proximal end and a dis- 35 
tal end, said proximal end having a diameter which 
is smaller than a diameter of said distal end; and 

said cage body having a outer surface and a 
thread formed into said outer surface. 

40 

4. The fusion cage of claims 1 , 2 or 3 wherein: 

said cage has a cylindrically-shaped portion 
located adjacent to the distal end and a conically- 
shaped portion located adjacent to the proximal end. 

45 

5. The fusion cage of claim 4 wherein: 

a thread is defined by the cylindrically- 
shaped portion and the conically-shaped portion. 

6. The fusion cage of any of the preceding claims 50 
wherein: 

said cage body has a thread formed on an 
outer surface and at least one flute formed in the 
thread. 

55 

7. The fusion cage of claim 6 wherein the flute is 
formed in the distal end in order to facilitate the inser- 
tion of the fusion cage in the one or more bone struc- 



tures, the flute extending from the distal end toward 
the proximal end. 

8. The fusion cage of any of the preceding claims 
including: 

at least three flutes formed in the outer sur- 
face being equally spaced about said distal end. 

9. The fusion cage of any of preceding claims wherein: 

said cage body has an outer surface and an 
internal cavity; and 

a plurality of apertures are formed through 
the cage body which communicate said outer sur- 
face with said internal cavity. 

10. The fusion cage of any of the preceding claims 
wherein said cage body is a right circular cone. 

11. The fusion cage of any of the preceding claims fur- 
ther comprising a thread with a plurality of turns 
found on the outer surface, and the flute is formed 
in at least one of said turns. 

12. The fusion cage of any of the preceding claims in 
combination with an insertion tool, said fusion cage 
including: 

said proximal end having an opening which 
communicates with an internal cavity; 

an end cap which can fit into said opening in 
order to close off said internal cavity; 

said proximal end including at least one inser- 
tion tool receiving indentation; 

said end cap including an insertion tool 
receiving threaded bore with an unthreaded portion 
with an irregularity; and 

said insertion tool including: 

a tang for being received in said indentation 
and a threaded shaft for being received in said 
threaded bore, and a shaft for mating with the 
unthreaded portion, said insertion tool for being 
engaged with said fusion cage for inserting said 
fusion cage relative to the one or more bone struc- 
tures. 

13. The fusion cage of claim 9 including: 

said apertures increase in size from the distal 
end toward the proximal end. 

1 4. A fusion cage for promoting fusion with one or more 
bone structures comprising: 

a cage body having a proximal end and a dis- 
tal end; 

said cage body having a longitudinal axis, 
and a first transverse axis which is perpendicular to 
the longitudinal axis and a second transverse axis 
which is perpendicular to both the longitudinal axis 
and the first transverse axis; 

a position indicator located at said proximal 
end, which position indicator is located along the first 
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transverse axis; and 

said cage body having a plurality of apertures 
for promoting bone growth into the cage body, which 
apertures are located only substantially along the 
second transverse axis between the proximal end 5 
and the distal end. 



15. The fusion cage of claim 14 wherein: 

said position indicator includes an indenta- 
tion into said proximal end. 10 

16. The fusion cage of claim 15 wherein: 

said distal end has a snub nose extending 
therefrom in order to facilitate insertion relative to 
one or more bone structures the snub nose having 15 
a diameter which is less than the diameter of the dis- 
tal end. 

17. The fusion cage of claims 14, 15 or 16 wherein: 

the cage body includes a thread which has a 20 
starter turn located at the distal end, the starter turn 
of the thread extends from the snub nose in order to 
facilitate insertion relative to the one or more bone 
structures. 

25 

18. A fusion cage in combination with an insertion tool 
comprising: 

said fusion cage having a cage body with a 
distal end and a proximal end, said proximal end 
including at least one insertion tool receiving inden- 30 
tation; 

said proximal end including an insertion tool 
receiving threaded bore having an unthreaded por- 
tion with at least one irregularity; and 

said insertion tool having a first shaft with a 35 
tang that can be received in said indentation, a sec- 
ond shaft with a portion which can mate with the 
unthreaded portion of the bore with the irregularity, 
and a third shaft with a threaded portion which can 
mate with the threaded bore. 40 

19. The fusion cage and insertion tool combination of 
claim 18 wherein: 

said second and said third shafts can rotate 
relative to the first shaft and relative to each other. 45 

20. The fusion cage and insertion tool combination of 
claim 19 wherein: 

one of said second and third shafts is biased 
relative to the other of said second and third shafts. 50 

21 . The fusion cage and insertion tool combination of 
claim 20 wherein: 

said fusion cage includes an end cap which 
in part comprises said proximal end, and wherein 55 
said end cap includes said threaded bore, and 
wherein said end cap can be selectively removed 
from the remainder of the proximal end. 
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Description 

BACKGROUND 

1. Technical Field 

The present disclosure generally relates to a 
method and associated instrumentation for implant 
insertion and, in particular, to a method and instrumen- 
tation for insertion of spinal implants to facilitate fusion 
of adjacent vertebral bodies. 

A large number of orthopedic procedures involve 
the insertion of either natural or prosthetic implants into 
bone or associated tissues. These procedures include, 
for example, ligament repair, joint repair or replacement, 
non-union fractures, facial reconstruction, spinal stabili- 
zation and spinal fusion. In a typical procedure, an 
insert, dowel or screw is inserted into a prepared bore 
formed in the bone or tissues to facilitate repair and 
healing. See, for example, U.S. Patent Nos.: 5,470,334 
to Ross et al.; 5,454,81 1 to Huebner; 5,480,403 to Lee 
et al.; 5,40_,805 to Warren; 5,358,51 1 to Gatturna et al.; 
and 4,877,020 to Vich. 

Some implants are particularly configured with cav- 
ities and bores to facilitate bony in growth and enhance 
anchoring of the implant at the insertion site. See, for 
example, U.S. Patent Nos.: 4,328,593 to Sutter et al.; 
4,936,851 to Fox et al.; and 4,878,915 to Brantigan. 
Implants in the form of fusion cages having internal cav- 
ities to receive bone growth stimulation materials such 
as bone chips and fragments are disclosed, for exam- 
ple, in U.S. Patent Nos.: 4,501,269 to Bagby; 4,961 ,740 
to Ray et al.; 5,015,247 to Michaelson; and 5,489,307 to 
Kuslich et al. These types of implants are particularly 
well suited for intervertebral spinal fusion procedures 
necessitated by injury, disease or some degenerative 
disorder of the spinal disc. Subsequently, there may be 
progressive degeneration leading to mechanical insta- 
bility between adjacent vertebrae necessitating direct 
fusion of the vertebrae while maintaining a pre-defined 
intervertebral space. This fusion may be accomplished 
by the insertion of one or more of the specialized 
implants as discussed above and also discussed in 
commonly assigned U.S. Patent No. 5,026,373, the 
contents of which are incorporated herein by reference. 

Both anterior (transabdominal) and posterior surgi- 
cal approaches are used for interbody fusions of the 
lumbar spine. Fusions in the cervical area of the spine 
are primarily performed using a posterior approach. 
Typically, an implant such as a plug, dowel, prosthesis 
or cage is inserted into a preformed cavity inside the 
interbody, interdiscal space. Since it is desirable in 
these procedures to promote a "bone to bone" bridge, 
connective tissue and at least a portion of the distal tis- 
sue is removed. Preferably, relatively deep cuts are 
made in the adjacent bones in order to penetrate into 



the softer, more vascularized cancellous region to facili- 
tate bone growth across the implant. 

One of the more critical tasks performed in the 
insertion of a surgical fusion implant, particularly, in 

5 intervertebral spinal fusion, is the formation of the 
implant receiving cavity or bore between/within the 
adjacent vertebrae. More particularly, the drilled bore 
must be equally centered within the intervertebral space 
and preferably parallel to the vertebral end plates to 

10 ensure removal of equal portions of bone from the adja- 
cent vertebrae throughout the length of the cut and sub- 
sequent appropriate seating of the implant relative to 
the vertebral bodies. 

Surgical instruments for spinal fusion implant inser- 
ts tion are known. For example, U.S. Patent No. 5,484,437 
to Michelson discloses a method and apparatus incor- 
porating an outer and an inner sleeve arrangement. The 
outer sleeve is positioned over the spinal distractor and 
has teeth at one end which are driven directly into the 

20 posterior surface of the adjacent vertebrae. The inner 
sleeve is positioned within the outer sleeve and serves 
to guide instruments such as a drill used to form the 
implant receiving bore. U.S. Patent Nos.: 5,487,307 to 
Kuslich et al.; 5,015,247 to Michelson; and 4,878,915 to 

25 Brantigan also disclose outer sleeves with teeth 
mounted to the vertebrae. Other arrangements include 
the use of guide rods which are placed in pilot holes 
formed in the vertebral bodies. The guide rods guide a 
bore forming hollow drill into the intervertebral space. 

30 Although some current instrumentation and meth- 
ods associated therewith for enhancing the placement 
of spinal fusion implants have been generally effective 
for their intended purposes, there exists certain limita- 
tions with the design of this instrumentation which 

35 detract from their usefulness. For example, the arrange- 
ment disclosed in the Michelson '437 patent and similar 
arrangements do not provide for automatic alignment of 
the outer sleeve to ensure that the bore formed by a drill 
introduced into the outer sleeve is in optimal alignment 

40 for a tapping procedure (if required) and reception of the 
spinal implant. Rather, such orientation is dependent 
directly upon the skill of the surgeon. Moreover, the 
outer sleeve, which is mounted via teeth only at its 
extreme distal end to the posterior surface of the adja- 

45 cent vertebrae, is subject to disorientation or dislodg- 
ment during insertion and/or removal of the drill and/or 
tapping instrument. The use of guide rods increases the 
number of steps required to implant the fusion cage. 
Accordingly, the present disclosure is directed to a 

so method and associated instrumentation to facilitate the 
introduction of a fusion implant, which ensures optimal 
alignment of the drilled bore for reception of the fusion 
implant and, if appropriate, for bore tapping procedures. 
The instrumentation of the present disclosure also 

55 reduces the number of steps required for implantation of 
the fusion cage. 
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SUMMARY 

Generally, the present disclosure is related to a 
method for performing a surgical procedure. The 
method includes the steps of providing a surgical retrac- 5 
tor having proximal and distal end portions and having 
an opening therethrough to receive instrumentation, the 
distal end portion configured for insertion at least par- 
tially into an intervertebral space between adjacent 
opposed vertebrae. The method further includes the jo 
steps of at least partially inserting the retractor into the 
intervertebral space to distract adjacent vertebral and 
performing the surgical procedure with instrumentation 
inserted through the retractor. The surgical procedure 
particularly contemplated includes introducing a fusion 15 
implant through the surgical retractor and within the 
space defined between the distracted vertebrae. 

The present disclosure is also directed to a method 
for effecting fusion of adjacent vertebral bodies, includ- 
ing the steps of accessing the intervertebral disc space, 20 
providing a retractor including a retractor sleeve having 
proximal and distal end portions with the distal end por- 
tion having opposed retractor arms extending in a gen- 
eral longitudinal direction, positioning the retractor arms 
within the intervertebral disc space whereby first and 25 
second supporting surfaces of each arm contact and 
distract opposed vertebral bodies, introducing a drill 
instrument into the sleeve and advancing the drill instru- 
ment within the sleeve to the intervertebral disc space, 
forming with the drill instrument a bore that penetrates so 
at least partially into each opposed vertebral body, 
removing the drill instrument from the sleeve and intro- 
ducing a fusion implant into the bore. The preferred 
method may further include the steps of introducing a 
tap instrument into the sleeve and advancing the tap 35 
instrument within the sleeve to the disc space, tapping 
with the tap instrument a thread within the bore such 
that the thread communicates into the opposing verte- 
bral bodies, removing the tap from the retractor sleeve, 
introducing a fusion implant having a cage body with an 40 
external thread into the bore and screwing the cage 
body into the threaded bore. 

The preferred fusion implant has a plurality of open- 
ings extending through the cage body whereby bone- 
growth inducing substances may be introduced into the 45 
cage body of the fusion implant to fuse with the adjacent 
vertebral bodies. 

The present disclosure is also directed to instru- 
mentation utilized to perform the spinal fusion implant 
surgery. In particular, a surgical retractor is provided 50 
including an elongated member having proximal and 
distal end portions and defining a longitudinal passage- 
way for reception of surgical instrumentation. The distal 
end portion of the member includes first and second 
retractor arms extending in a general longitudinal direc- 55 
tion. Each retractor arm has first and second supporting 
surfaces for engaging opposed adjacent tissue por- 
tions, e.g. opposed vertebral bodies. Each retractor arm 
defines a dimension between the first and second sup- 



porting surfaces sufficient to distract the opposed tissue 
portions, e.g. vertebral bodies, upon insertion thereof 
The retractor arms may each possess distal tapered 
portions for facilitating insertion into the intervertebral 
space. The first and second supporting surfaces of each 
retractor arm are preferably in general parallel relation 
to each other and the longitudinal axis of the sleeve 
member and in a preferred embodiment are substan- 
tially planar. 

The present disclosure is also directed to a surgical 
tapping instrument for tapping an internal thread within 
a bore defined in adjacent vertebral bodies. The tapping 
instrument includes an elongated frame defining a lon- 
gitudinal axis and having a distal tapping head. The tap- 
ping head includes a tapping thread for tapping a thread 
within the bony tissue and at least one conveyance 
channel having a directional component transverse to 
the longitudinal axis and dimensioned to collect bone 
material removed during the tapping procedure. 

Other instrumentation to facilitate spinal implant 
insertion is also disclosed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Preferred embodiments of the disclosure are 
described hereinbelow with reference to the drawings 
wherein: 

FIG. 1 illustrates a surgical retractor constructed in 
accordance with the principles of the present dis- 
closure and utilized in distracting adjacent bony 
structures; 

FIG. 2 is a cross-sectional view of the retractor 

taken along the lines 2-2 of FIG. 1 ; 

FIG. 3A is a perspective view of a drilling instrument 

utilized in drilling a bore within the adjacent bony 

structures; 

FIG. 3B is a cross-sectional view of the drilling 
instrument taken along the lines 3B-3B of FIG. 3A; 
FIG. 4A is an axial plan view of the drilling head of 
the drilling instrument; 

FIG. 4B is a side plan view of the distal end portion 
of the drilling head illustrating the end and side cut- 
ting surfaces of the drilling head; 
FIG. 5 is a perspective view of a tapping instrument 
utilized in tapping an internal thread in the bore 
formed by the drilling instrument; 
FIG. 6 is an axial plan view of the tapping head of 
the tapping instrument of FIG. 5; 
FIG. 7A is a perspective view of an insertion instru- 
ment and a detached T-handle utilized in inserting 
an implant within the tapped bore formed by the 
tapping instrument; 

FIG. 7B is an enlarged cross-sectional view illus- 
trating a mounting arrangement for mounting the T- 
handle to the insertion instrument with the mount- 
ing mechanism in a disengaged position; 
FIG. 7C is a view similar to the view of FIG. 7B illus- 
trating the mounting mechanism in an engaged 
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position; 

FIG. 8 is a perspective view of the implant to be 
inserted into the tapped bore formed between the 
adjacent bony structures; 

FIG. 9 is a perspective view of the implant of FIG. 8 
illustrating the body and detached end cap; 
FIG. 1 0A is a perspective view illustrating mounting 
the distal end of insertion instrument of FIG. 7 A to 
the implant of FIG. 8; 

FIG. 10B is a cross-sectional view illustrating 
engagement of the spring-loaded ball detent of the 
insertion instrument with the interior surface of the 
implant; 

FIG. 1 1 is a side plan view illustrating positioning of 

the retractor of FIG. 1 within an intervertebral space 

between adjacent vertebrae in accordance with a 

preferred method for inserting the implant; 

FIG. 12 is a side plan view illustrating insertion of 

the drilling instrument of FIG. 3 into the retractor to 

drill a bore within the adjacent vertebrae; 

FIG. 13 is a side plan view illustrating insertion of 

the tapping instrument of FIG. 5 into the retractor to 

tap an internal thread in the bore; 

FIG. 14 is a side plan view illustrating insertion of 

the insertion instrument with mounted implant 

through the retractor and placement of the implant 

within the tapped bore; 

FIG. 15 is a side plan view of a syringe containing 
bone inducing substances; 
FIG. 16 is a side plan view illustrating loading of the 
bone-inducing substances into the implant with the 
use of forceps; 

FIG. 1 7 is a side plan view of a cap mounting instru- 
ment utilized in mounting the implant end cap onto 
the body of the implant; 

FIG. 18 is an axial plan view of the mounting head 
of the mounting instrument of FIG. 17; 
FIG. 19 is a perspective view of the mounting head 
and the end cap; 

FIG. 20 is a view illustrating insertion of the mount- 
ing instrument and end cap within the surgical site 
to mount the end cap to the body of the implant; and 
FIG. 21 is an enlarged top view in partial cross-sec- 
tion of a pair of implants positioned into the interver- 
tebral space of a lumbar spinal section. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT(S) 

The preferred embodiments of the method and 
instrumentation disclosed herein are discussed in terms 
of orthopedic spinal fusion procedures and instrumenta- 
tion. It is also envisioned, however, that the disclosure is 
applicable to a wide variety of procedures including, but, 
not limited to ligament repair, joint repair or replace- 
ment, non-union fractures, facial reconstruction and spi- 
nal stabilization. In addition, it is believed that the 
present method and instrumentation finds application in 
both open and minimally invasive procedures including 



endoscopic and arthroscopic procedures wherein 
access to the surgical site is achieved through a can- 
nula or small incision. 

The following discussion includes a description of 

5 each instrument utilized in performing a spinal fusion 
followed by a description of the preferred method for spi- 
nal fusion utilizing the instrumentation in accordance 
with the present disclosure. 

In the discussion which follows, the term "proximal", 

10 as is traditional, will refer to the portion of the structure 
which is closer to the operator, while the term "distal" 
will refer to the portion which is further from the opera- 
tor. 

Referring now to the drawings in which like refer- 

15 ence numerals identify similar or identical elements 
throughout the several views, FIG. 1 illustrates in per- 
spective view a surgical retractor of the present disclo- 
sure. Retractor 10 is particularly contemplated for 
distracting adjacent bony structures, e.g., adjacent 

20 opposed vertebral bodies, to facilitate the insertion and 
application of an implant, for providing a cannula for 
insertion of the instruments, and for ensuring proper 
alignment of the instrumentation and accurate insertion 
of the implant. Although described for spinal proce- 

25 dures, it is envisioned that retractor 10 may also be uti- 
lized to distract other structures as well including joints, 
ligaments, etc... 

Referring now to FIGS. 1-2, retractor 10 includes 
sleeve 12 defining longitudinal axis "a" and having 

30 enlarged head 14 disposed at a proximal end thereof. 
Sleeve 12 defines a longitudinal opening extending 
therethrough to receive surgical instrumentation 
described below. Sleeve 12 and enlarged head 14 are 
preferably monolithically formed of a suitable rigid mate- 

35 rial including stainless steel, aluminum alloy or the like. 
Sleeve 1 2 may be formed of a suitable polymeric mate- 
rial as well. Sleeve 12 may be a variety of sizes includ- 
ing, for example, 12 mm, 14 mm, 16 mm and 18mm in 
diameter. The retractor size utilized will generally corre- 

40 spond to the diameter of the instrumentation and/or 
implant to be applied. 

Sleeve 12 may include first and second longitudi- 
nally extending openings 16 formed in its outer wall. 
Openings 16 are diametrically arranged with relation to 

45 each other and terminate at their distal ends in collar 18. 
Each opening 16 extends radially for about between 
10%-50% the circumference or perimeter of sleeve 12 
and longitudinally for greater than 50% the length of 
sleeve 12. Openings 16 are contemplated to permit the 

so lateral introduction of surgical instrumentation required 
to carry out the fusion procedure as an alternative to 
introducing the instrumentation through the open proxi- 
mal end of sleeve 12. These openings 16 also enhance 
illumination at the surgical site. 

55 Sleeve 12 further includes first and second diamet- 
rically opposed retractor arms or tangs 20. Retractor 
arms 20 extend distally from collar 18 in a general longi- 
tudinal direction parallel to one another and define lon- 
gitudinal slotted portion 22. Each arm 20 has an arcuate 
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outer surface (i.e., defining a radius of curvature sub- 
stantially equivalent to the radius of curvature of the 
remaining portion of the sleeve). Each retractor arm 20 
has first and second vertebrae supporting surfaces 20a, 
20b in general parallel relation to each other and prefer- 5 
ably parallel to the longitudinal axis of sleeve 12. In the 
illustrated embodiment, supporting surfaces 20a, 20b 
are substantially planar. The height "h" of each arm 20 
(i.e., the distance between supporting surfaces 20a, 
20b) corresponds to the height of the intended distrac- 
tion distance between adjacent tissue portions, i.e. 
adjacent vertebrae. For example, in spinal fusion appli- 
cation, the height "h" of each arm 20 ranges from about 
.3 to .4 inches and more preferably from about 0.28 to 
about 0.35 inches. One skilled in the art will readily 
appreciate that this dimension can be varied as needed 
depending upon the procedure. Each arm 20 further 
includes tapered end portions 23 defining a generally V- 
shaped configuration. End portions 24 facilitate inser- 
tion of retractor arms 20 within the surgical site, e.g., 
within the intervertebral space. 

Referring still to FIGS. 1 -2, an impact end cap 26 is 
positionable over enlarged head 14 and preferably has 
an inner diameter approximating the outer diameter of 
the head 14 to form a releasable frictional fit between 
the two components. Impact cap 26 is intended to 
receive the impact of a driving instrument used to insert 
retractor 10 within the bony tissue as will be discussed. 
Such impaction, drives the arms 20 of sleeve 1 2 into the 
disc space (with the height h spanning the space) and 
distracts the opposing vertebrae bodies as surfaces 20a 
engage the upper (or lower) vertebral body and surface 
20b engages the opposing vertebral body, thereby 
firmly mounting the retractor 20 to maintain its align- 
ment and orientation and ensure that an equal amount 
of material is cut on both vertebral end plates when a 
drill is inserted therethrough (described below). 

Referring now to FIGS. 3A-3B, the drilling instru- 
ment used to form a bore between/within the adjacent 
vertebrae will be described. Drilling instrument 40 
includes drill shaft 42 and extension shaft 44 which is 
connectable to the drill shaft 42. Drill shaft 42 has an 
internally threaded bore 46 at its proximal end and drill 
bit 48 mounted at its distal end. Extension shaft 44 has 
a proximal mounting section 50 which cooperatively 
engages corresponding structure of a T-handle (the dis- 
tal portion of the T-handle is depicted in FIG. 3A) to 
mount the handle to the extension shaft 44. The partic- 
ular mounting arrangement utilized to effect the mount- 
ing of the T-handle to extension shaft 44 will be 
discussed in greater detail hereinbelow with later refer- 
ence to Figs. 7A-7C. Extension shaft 44 further includes 
collar 52 and distal threaded portion 54 extending from 
the collar 52. Collar 52 includes an internal thread which 
cooperates with threaded portion 54 to mount the collar 
52 to extension shaft 44. Collar 52 is preferably fixedly 
mounted to threaded portion 54 by welding or the like. 
Distal threaded portion 52 cooperatively engages inter- 
nal threaded bore 46 of drill shaft 42 to connect the two 



components. 

Extension shaft 44 has first and second collars 56, 
58 which are threaded on threaded portion 54. Each 
collar 56, 58 is moveable on threaded portion 54 
between a position adjacent stationery collar 52 and a 
position adjacent drill shaft 42. First collar 56 serves as 
a positioning collar, i.e., by adjusting the positioning of 
first collar 56 on threaded portion 54, the depth of pen- 
etration of drill shaft 42 into the bony structures may be 
adjusted. Second collar 58 serves as a locking collar to 
selectively lock the first collar 56 at the predetermined 
location on threaded portion 54. In particular, when drill- 
ing instrument 40 is inserted within sleeve 12 of the 
retractor of FIG. 1, positioning collar 56 engages the 
proximal end face of enlarged head 14, thus, precluding 
further distal advancement of drilling instrument 40 
within the bony structures. Thus, by selectively adjust- 
ing the location of positioning collar 56 on threaded por- 
tion 54 and locking the collar 56 with locking collar 58 at 
the desired position, the length (depth) of the bore 
formed in the bony structures (e.g., vertebrae) is readily 
controllable. Thus, the depth of the hole is predeter- 
mined to accommodate the length of the fusion cage to 
be implanted. Extension shaft 44 also includes depth 
markings 60 on its outer surface. Depth markings 60 are 
calibrated to indicate to the surgeon the degree of pen- 
etration of drill shaft 42, thus, further assisting the sur- 
geon in monitoring the length of the bore formed by 
drilling instrument 40. 

Referring now to FIGS. 4A-4B, drill bit 48 includes a 
twin cutting surface design incorporating end cutting 
edges 62 located on flutes 64 and side cutting edges 
66. These edges 62, 66 cooperate to shear or cut the 
tissue rather than tear or pull the soft tissue as in con- 
ventional bone drills. The end cutting edge 62 cleanly 
cuts the soft disc material as the side cutting edges 66 
cut the end plates substantially simultaneously. Thus, 
the bore formed by drill bit 48 is clean and exceptionally 
precise and less manual pressure on the drill is required 
to form the hole. As depicted in FIG. 4B, which is an 
enlarged view of the distal end portion of drill bit 48, the 
drill bit 48 defines the following parameters. Angle "a" is 
the degree of forward projection of the outer peripheral 
surface of the distal end of the drill bit 48 relative to a 
plane "t" transverse to the longitudinal axis "1" defined 
by the radial center of the drill bit 48. Angle "a" ranges 
from about 0 • to about 10 • and is preferably about 2 • . 
Angle "B" is the degree of the angle of attack for end 
cutting edges 62 relative to the transverse plane "t" and 
ranges from about 2 • to about 15 • , and is preferably 
about 5 • . Angle "O" is the degree of twist defined by 
side cutting edges 62 relative to the transverse plane "t" 
and ranges from about 15 • to about 60 • , and is prefer- 
ably about 45 • . 

Referring now to FIGS. 5-6, tapping instrument for 
forming an internal thread within the drilled bore will be 
discussed. Tapping instrument 70 includes proximal 
mounting portion 72 which cooperatively engages T 
handle (discussed below) and distal tapping thread por- 
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tion 74. Distal tapping thread portion 74 includes 
threaded cutting edges 76 and at least one spiral con- 
veyance channel [3 are shown] extending longitudinally 
from the distal end of tapping thread portion 74 to the 
proximal end of the thread portion 74. The conveyance 
channels having a directional component transverse to 
the longitudinal axis and preferably in the form of a heli- 
cal groove. Conveyance channel 78 is dimensioned to 
receive bone material deburred by the cutting edges 76 
during the tapping procedure and to continually transmit 
the bone material proximally through the channel 78 to 
avoid undesired material build-up at the tapping site. In 
this manner, tapping instrument 70 may be used to 
completely tap the internal thread within the bore with- 
out interruption of the tapping procedure. 

Tapping instrument 70 further includes annular 
rings 80 integrally formed at an intermediate portion of 
the instrument. Annular rings 80 facilitate grasping 
engagement of tapping instrument 70 by the user. Sev- 
eral depth markings 82 are provided on the external sur- 
face of the tapping instrument 70. Depth markings 82 
indicate the depth of insertion of tapping instrument 70 
within the retractor 10 of FIG. 1 and the bore defined in 
the adjacent bony structures. Bevel 75 facilitates inser- 
tion of the tapping instrument 70 into the retractor 10. 

Referring now to FIGS. 7A-7C, the insertion instru- 
ment for inserting the fusion implant into the tapped 
bore and the T-handle will be discussed. Insertion 
instrument 100 includes elongated member 102 having 
handle mounting section 104 at its proximal end and 
rounded head 108 at its distal end. Although the elon- 
gated member 102 is shown having sections of different 
diameters, in an alternate embodiment, the elongated 
member 102 is of substantially uniform diameter 
between its proximal and distal end portions. Handle 
mounting section 104 is configured to engage T-handle 
1 1 0 to mount the T-handle to the insertion instrument. In 
a preferred mounting arrangement, T-handle 110 
includes handle body 112, a first sleeve 1 14 mounted to 
the body 112 and a second sleeve 116 mounted with 
respect to the first sleeve 114. First sleeve 1 14 has an 
inner surface correspondingly dimensioned to engage 
hexagonal portion 1 18 of handle mounting section 104. 
An internal spring loaded ball system 120 is defined 
adjacent second sleeve 116 and is configured to 
engage an annular groove 1 22 defined in handle mount- 
ing section 104. Second sleeve 1 16 is mounted for rela- 
tive movement between an unlocked position (FIG. 7B) 
and a locked position (FIG. 7C). In the locked position, 
ball system 120 is forced radially inwardly into annular 
groove 122. Spring 124 normally biases second sleeve 
1 1 6 to the locked position. As depicted in FIG. 7B, in the 
unlocked position, second sleeve 116 is retracted to 
release ball system from annular groove 122. 

Handle mounting section 104 of insertion instru- 
ment 100 is identical to the mounting sections 50, 72 of 
drilling instrument 40 and tapping instrument 40, 70, 
respectively. Thus, T-handle 110 may be mounted and 
used with drilling instrument 40 and tapping instrument 



70 in an identical manner. 

Referring now to FIGS. 8-9, one type of implant 
designed for use in spinal fusion procedures and with 
which the instrumentation of the present disclosure can 

5 be used is illustrated. This implant is generally disclosed 
in U.S. Patent No. 5,026,373 to Ray, the contents of 
which are incorporated herein by reference, and is com- 
monly referred to as a "fusion cage". 

Implant or fusion cage 200 includes body portion 

10 202 having an internal cavity or hole 204 for accommo- 
dating bone-growth inducing substances. One end 206 
of cage body 202 is closed and defines a rounded or 
bull-nosed configuration to facilitate insertion of the 
fusion cage relative to one or more bony structures. The 

15 other end 208 defines an opening which communicates 
with internal cavity 204. The outer surface of the cage 
body 202 includes a single continuous thread 208 (pref- 
erably V-shaped) having a plurality of raised turns with 
valleys defined between adjacent turns. 

20 A plurality of perforations 210 are disposed within 
the threads and extend through the outer surface of the 
cage body 202 to provide direct communication 
between the outer surface and the inner cavity 204. The 
perforations 210 permit immediate contact between the 

25 bone growth inducing substances within the inner cavity 
204 and the bone structure when the cage body 202 is 
mated to the bone structure, e.g., adjacent vertebrae. 
An end cap 212 is mountable to the open end of cage 
body 202 to enclose the bone-growth inducing sub- 

30 stances within the interior cavity. End cap 21 2 is prefer- 
ably fabricated from a flexible polymeric material such 
as polyethylene and is dimensioned to snap into a 
groove or recess 214 defined in the interior end of cage 
body 202. End cap 212 includes an axial opening 216 

35 and four equidistally spaced peripheral notches 218. 

Referring now to FIGS. 10A-10B, to mount the 
insertion instrument 100 of FIG. 7A to fusion cage 200, 
the rounded head 108 of the instrument 100 is posi- 
tioned within the interior cavity 204 of cage body 202 

40 with diametrically opposed slots 109 (only one is 
shown) engaging the longitudinal ribs 203 formed within 
the cage body 202. Once mounted, the cage body 202 
is rotated by rotation of the instrument 110. Head 108 
may be inserted within interior cavity 204 to a position 

45 almost adjacent closed end 206. A spring loaded ball 
detent system 126 associated with the rounded head 
108 frictionally retains the head 108 within cage body 
202 as depicted in FIG. 10B. A pair of opposed align- 
ment bars 1 19 (only one is shown) formed on elongated 

so shaft 102 (Fig. 7A) are positioned in substantial align- 
ment with slots 109 to indicate to the user the orienta- 
tion of the fusion cage 200. 

Application of Instrumentation 

55 

The use of the instrumentation kit in conjunction 
with the insertion of the fusion cage 200 of FIG. 8 into 
an intervertebral space defined between adjacent lum- 
bar vertebrae will be described. The subsequent 
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description will be particularly focused on an open pos- 
terior spinal fusion procedure, however, it is to be appre- 
ciated that an anterior approach is contemplated as 
well. 

The intervertebral space is accessed utilizing 5 
appropriate retractors, e.g., laminar retractors, dural 
extractors to expose the posterior vertebral surface. 
Thereafter, retractor 10 of FIG. 1 with impactor cap 26 
mounted thereon is positioned adjacent the interverte- 
bral space. With reference to FIG. 1 1 , retractor arms 20 
are inserted within the intervertebral space and the 
retractor 10 is gently impacted into the space with a 
mallet. The preferred orientation of retractor arms 20 
within the intervertebral space is shown in FIG. 1 1 . As 
shown, retractor arms 20 are arranged such that first 
and second supporting surfaces 20a, 20b of each 
retractor arm respectively engages the opposed verte- 
bral bodies V-,, V 2 . Upon insertion of retractor arms 20, 
the vertebral bodies V-,, V 2 are distracted whereby the 
retractor arms 20 become firmly lodged within the 
intervertebral space. The arrangement of retractor arms 
20 provides a double point contact with each vertebral 
body (curved end plate), i.e., the first supporting sur- 
faces 20a of retractor arms 20 engage vertebral body 
V-, at two different locations and in spaced relation. The 
second supporting surface 20b engage vertebral body 
V 2 in the same manner. Thus, the load exerted by verte- 
bral bodies V! , V 2 is distributed at two different locations 
on retractor 10 and along the entire lengths of the sup- 
porting surfaces 20a, 20b thereby firmly and uniformly 
loading the retractor 10 in the intervertebral space. It is 
also to be noted that as discussed above, the particular 
arrangement of the retractor arms 20 within the interver- 
tebral space automatically appropriately aligns retractor 
10 with relation to the vertebral bodies V 2 , i.e., in 
parallel relation with the vertebral end plates for the sub- 
sequent drilling process. Tapered surfaces 24 of retrac- 
tor arms 20 facilitate entry of the retractor arms 20 into 
the intervertebral space. The depth of penetration of 
retractor arms 20 is limited by collar 18 as described 
above. 

Referring now to FIG. 12, the drilling instrument of 
FIG. 3A is now used to prepare the disc space and ver- 
tebral end plates for insertion of the fusion implant. The 
cutting depth of drilling instrument 40 is adjusted as 
desired (i.e., to correspond to the length of the fusion 
cage) by adjusting the positional collar 56 and securing 
the collar 56 at the desired position with locking collar 
58 as described above. With the T-handle 110 mounted 
to drilling instrument 40 in the manner described above, 
the instrument is introduced into retractor 10 and 
advanced to contact the posterior surface of the verte- 
bral bodies , V 2 . Drill bit 48 communicates with verte- 
bral bodies V-,, V 2 through slotted opening 22 defined 
between retractor arms 20 (FIG. 1). Drilling instrument 
40 is advanced into the intervertebral space by rotating 
T-handle 1 10 in the direction indicated by the directional 
arrow of FIG. 12 until positional collar 56 engages the 
proximal end of enlarged head 18 of the retractor 10. 



This shears the soft tissue and cuts the bone as 
described above. Depth markings 60 are also moni- 
tored to further assist the surgeon. Thereafter, drilling 
instrument 40 is removed by rotating T-handle 1 10 in the 
opposite direction and the instrument 40 is removed 
from the retractor 1 0. 

When juxtaposed sides of the adjacent vertebral 
disc have been adequately prepared by drilling the 
holes and completely removing any remaining soft tis- 
sue, tapping instrument 70 of FIG. 5 is selected and 
attached to the T-handle 110. The purpose of the tap- 
ping instrument 70 is to cut the threads into the oppos- 
ing vertebral endplates. This ensures that the implant 
will be positioned correctly and will have the correct pur- 
chase into the endplates for immediate bone graft mate- 
rial to endplate contact. With reference now to FIG. 13, 
tapping instrument 70 is inserted into retractor 10 and 
positioned adjacent the drilled bone. With retractor 10 
as a direct guide, T-handle 1 1 0 is rotated in the direction 
of the directional arrow of FIG. 13 while simultaneously 
applying sufficient downward (distal) pressure on the T- 
handle 1 1 0 to advance the tapping instrument 70 and 
promote even purchase into the endplates. Upon 
advancement of the tapping instrument 70, the 
deburred bone chips collect within conveyance channel 
78 of tapping head 74, and are conveyed proximally dur- 
ing rotational movement of the tapping head away from 
the tapping site. Tapping instrument 70 is advanced into 
the bone until the desired depth has been achieved, 
which occurs when the distal end of tapping head 74 
"bottoms out" on the bone. To further ensure that the 
tapping instrument 70 reaches the proper depth, the 
depth markings 82 on tapping instrument 70 are also 
monitored. Tapping head 74 communicates with verte- 
bral bodies v., V 2 through slotted openings 22 defined 
between the retractor arms 20. When tapping instru- 
ment 70 reaches the appropriate depth, the tapping 
instrument 70 is rotated via T-handle 1 10 in an opposite 
direction to back the instrument out of the bone and the 
instrument 70 is removed from the retractor 10. 

With reference now to FIG. 14, attention is focused 
on the insertion of the selected fusion implant 200. 
Cage body 202 is mounted onto insertion instrument in 
the manner described in connection with FIGS. 10A- 
10B. With T-handle 110 attached in the manner 
described above, insertion instrument 100 with 
mounted cage body 202 is inserted into retractor 1 0 and 
the cage body 202 is positioned within the tapped bore 
by rotating insertion instrument in the direction depicted 
in FIG. 14. Cage body 202 is advanced until it is com- 
pletely seated with the bore. The indicator lines on 
insertion instrument 100 assist the surgeon in determin- 
ing when the cage is in proper position. Alignment bars 
119 indicate to the user the orientation of the cage to 
assist in ensuring that the perforations 210 are in com- 
munication with the vertebral end plates when the cage 
is finally positioned. Insertion instrument 100 is then 
removed from retractor 10. 

With reference now to FIG. 1 5, bone growth induc- 
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ing substances are harvested from, e.g., the illiac crest, 
and can be packed into a syringe body or tube "s" (as 
shown in FIG. 15) or other holding device. As depicted 
in FIG. 16, with the use of forceps "f", the bone growth 
inducing substances are removed from the syringe "s" 
and introduced into the cage body 202 until the cage 
body 202 is completely filled with bone growth inducing 
substances. The bone growth inducing substances can 
be lightly impacted to pack the cage. 

With reference to FIGS. 17-19, after filling cage 
body 202, the end cap 212 is mounted to the cage body 
202. A preferred instrument 300 for applying end cap 
212 includes handle 302 and elongated portion 304 
connected to the handle and extending distally there- 
from. At the distal end of elongated portion 304 is 
mounting head or section 306. Mounting head 306 
includes distal annular portion 308 with annular nub 310 
projecting therefrom and four equidistantly spaced 
flanges 312. Flanges 312 extend in a radial direction 
and are preferably spaced about 90_ apart as best 
depicted in FIG. 17. Flanges 312 engage the end cap 
312 to limit proximal flexure of the end cap 312 as it is 
mounted to the cage body 202. In the mounted condi- 
tion of end cap 212 onto instrument 300, annular nub 
310 of the instrument 300 is received within annular 
opening 216 of end cap 212. Preferably, annular nub 
310 and opening 216 are correspondingly dimensioned 
such that a friction fit between the two components is 
established. 

With reference now to FIG. 20, instrument 300 with 
mounted end cap 212 is introduced into the operative 
site and advanced to cage body 202. Thereafter, end 
cap 212 is mounted to cage body 202 by inserting the 
end cap 212 within the interior cavity whereby the end 
cap 212 snaps into correspondingly dimensioned 
groove 214 (FIG. 9) defined in the cage body 202. Dur- 
ing insertion, the peripheral area of end cap 212 is per- 
mitted to deform due in part to the flexible 
characteristics of its material of fabrication and to 
notches 216, thus enabling the end cap 212 to pass 
within the cage body 202. It is to be noted that during 
insertion, flanges 312 of instrument 300 (FIG. 19) pre- 
vent any tendency of end cap 212 to rotate relative to 
the instrument. With end cap 212 mounted within cage 
body 202, instrument 300 is removed. 

FIG. 21 illustrates two lateral fusion implants 200 
inserted within the lumbar intervertebral space. The 
second fusion cage 200 is inserted in accordance with 
the method and instruments previously discussed. 

While the above description contains many specif- 
ics, these specifics should not be construed as limita- 
tions on the scope of the disclosure, but merely as 
exemplifications of preferred embodiments thereof For 
example, the forceps and/or end cap insertion tool can 
be inserted through the retractor 10 prior to removal of 
the retractor 10. Those skilled in the art will envision 
many other possible variations that are within the scope 
of the claims appended hereto. The claims identify 
embodiments of the invention additional to those 
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described in detail above. 
Claims 

5 1. A surgical retractor instrument comprising an elon- 
gated member having proximal and distal end por- 
tions and defining a longitudinal passageway for 
reception of surgical instrumentation, the distal end 
portion having first and second retractor arms 
w extending in a general longitudinal direction, each 
retractor arm having first and second supporting 
surfaces for engaging opposed adjacent tissue por- 
tions, each retractor arm defining a dimension 
between the first and second supporting surfaces 
15 sufficient to distract the opposed tissue portions 
upon insertion thereof 

2. The surgical retractor according to claim 1 wherein 
the first and second supporting surfaces of each 

20 retractor arm are substantially planar. 

3. The surgical retractor according to claim 1 or 2 
wherein each retractor arm has a tapered end por- 
tion for facilitating insertion into the intervertebral 

25 space. 

4. A surgical retractor for use in distracting adjacent 
vertebrae, the retractor comprising: 

30 an elongate body having a proximal end and a 

distal end and defining a longitudinal passage- 
way therebetween; and 

first and second retractor arms extending longi- 
tudinally from the distal end of the elongate 

35 body, each retractor arm defining a first verte- 

bra supporting surface and a second vertebra 
supporting surface, the first and second verte- 
bra supporting surfaces of each retractor arm 
being spaced thereon at a predetermined dis- 

40 traction distance. 

5. The surgical retractor according to claim 4 wherein 
the retractor arms each possess distal tapered por- 
tions for facilitating insertion into the intervertebral 

45 space. 

6. The surgical retractor according to claim 4 or 5 
wherein the first and second supporting surfaces of 
each retractor arm are in general parallel relation. 

50 

7. The surgical retractor according to claim 6 wherein 
the first and second supporting surfaces of each 
retractor arm are in general parallel relation to a 
longitudinal axis of the elongate body. 

55 

8. The surgical retractor according to any one of the 
preceding claims wherein the elongate body 
includes at least one longitudinal opening defined in 
an intermediate wall portion. 
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9. A surgical tapping instrument for tapping an internal 
thread within a bore defined in bony tissue, com- 
prising an elongated frame defining a longitudinal 
axis and having a distal tapping head, the tapping 
head including a tapping thread for tapping a thread 5 
within the bony structure and at least one convey- 
ance channel dimensioned to collect bone material 
removed during the tapping procedure, the one 
conveyance channel having a directional compo- 
nent transverse to the longitudinal axis. w 

10. The surgical tapping instrument according to claim 
9 wherein the one conveyance channel is a helical 
groove. 

15 
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(54) Instrumentation for implant insertion 

(57) A surgical retractor instrument includes at least 
two elongate members disposed in side by side relation. 
Each elongate member has proximal and dislal end por- 
tions and defines a longitudinal passageway for recep- 
tion of surgical instrumentation. The distal end portion 
of each elongated member is configured for insertion at 
least partially within a space defined between adjacent 



tissue portions, preferably, adjacent vertebrae. The dis- 
tal end portion includes at least two retractor arms ex- 
tending in a general longitudinal direction. Each retrac- 
tor arm has first and second supporting surfaces for en- 
gaging opposed adjacent tissue portions, and defines a 
dimension between the first and second supporting sur- 
faces sufficient to distract the opposed tissue portions 
upon insertion thereof. 
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Description 
BACKGROUND 

1. Technical Field 

The present disclosure generally relates to a meth- 
od and associated instrumentation for implant insertion 
and, in particular, to a method and instrumentation for 
insertion of a pair of spinal implants to facilitate fusion 
of adjacent vertebral bodies. 

2. Background of the Related Art 

A large number of orthopedic procedures involve 
the insertion of either natural or prosthetic implants into 
bone or associated tissues. These procedures include, 
for example, ligament repair, joint repair or replacement, 
non-union fractures, facial reconstruction, spinal stabi- 
lization and spinal fusion. In a typical procedure, an in- 
sert, dowel or screw is inserted into a prepared bore 
formed in the bone or tissues to facilitate repair and heal- 
ing. See, for example, U.S. Patent Nos.: 5,470,334 to 
Ross etal.; 5,454,811 to Huebner; 5,480,403 to Lee et 
al.; 5,358,511 to Gatturna et al.: and 4,877,020 to Vlch. 

Some implants are particularly configured with cav- 
ities and bores to facilitate bony ingrowth and enhance 
anchoring of the implant at the insertion site. See, for 
example, U.S. Patent Nos.: 4,328,593 to Sutter et al.; 
4,936,851 to Fox et al.; and 4,878,915 to Brantigan. Oth- 
er specialized implants include fusion cages having in- 
ternal cavities to receive bone growth stimulation mate- 
rials such as bone chips and fragments. See, for exam- 
ple, U.S. Patent Nos.: 4,501 ,269 to Bagby; 4,961 ,740 to 
Ray et al.; 5,015,247 to Michelson; and 5,489,307 to 
Kuslich et al. These types of implants are particularly 
well suited for intervertebral spinal fusion procedures 
necessitated by injury, disease or some degenerative 
disorder of the spinal disc. Subsequently, there may be 
progressive degeneration leading to mechanical insta- 
bility between adjacent vertebrae necessitating direct 
fusion of the vertebrae while maintaining a pre-defined 
intervertebral space This fusion may be accomplished 
by the insertion of one or more of the specialized im- 
plants as discussed above and also discussed U.S. Pat- 
ent No. 5,026,373, the contents of which are incorporat- 
ed herein by reference. 

Both anterior (transabdominal) and posterior surgi- 
cal approaches are used for interbody fusions of the 
lumbar spine. Fusions in the cervical area of the spine 
are primarily performed using posterior and anterior ap- 
proaches as well. Typically, an implant such as a plug, 
dowel, prosthesis or cage is inserted into a preformed 
cavity inside the interbody, interdiscal space Since it is 
desirable in these procedures to promote a "bone to 
bone" bridge, connective tissue and at least a portion of 
the distal tissue is removed. Preferably, relatively deep 
cuts are made in the adjacent bones in order to pene- 



trate into the softer, more vascularized cancellous re- 
gion to facilitate bone growth across the implant. 

One of the more critical tasks performed in the in- 
sertion of a surgical fusion implant, particularly, in in- 

s tervertebral spinal fusion, is the formation of the implant 
receiving cavity or bore within the adjacent vertebrae. 
More particularly, the drilled bore must be equally cen- 
tered within the intervertebral space and preferably par- 
allel to the vertebral end plates to ensure removal of 

10 equal portions of bone from the adjacent vertebrae 
throughout the length of the cut and subsequent appro- 
priate seating of the implant relative to the vertebral bod- 
ies. 

Surgical instruments for facilitating spinal fusion im- 
is plant insertion are known. For example, U.S. Patent No. 
5,484,437 to Michelson discloses a method and appa- 
ratus incorporating an outer and an inner sleeve ar- 
rangement. The outer sleeve has teeth at one end which 
are driven directly into the posterior surface of the adja- 
20 cent vertebrae. The inner sleeve is positioned within the 
outer sleeve and serves to guide instruments such as a 
drill used to form the implant receiving bore. U.S. Patent 
Nos.: 5,487,307 to Kuslich et al.; 5,015,247 to Michel- 
son; and 4,878,915 to Brantigan disclose similar ar- 
25 rangements. Other arrangements include the use of 
guide rods which are placed in pilot holes formed in the 
vertebral bodies. The guide rods guide a bore forming 
hollow drill into the intervertebral space. 

Although current instrumentation and methods as- 
30 sociated therewith for enhancing the placement of spi- 
nal fusion implants have been generally effective for 
their intended purposes, there exists certain limitations 
with the design of this instrumentation which detract 
from their usefulness. For example, the arrangement 
35 disclosed in the Michelson '437 patent and similar ar- 
rangements do not provide for automatic alignment of 
the outer sleeve to ensure that the bore formed by a drill 
introduced into the outer sleeve is in optimal alignment 
for a tapping procedure (if required) and reception of the 
40 spinal implant. Rather, such orientation is dependent di- 
rectly upon the skill of the surgeon. Moreover, the outer 
sleeve, which is mounted only at its extreme distal end 
to the posterior surface of the adjacent vertebrae, is sub- 
ject to disorientation or dislodgment during insertion 
45 and/or removal of the drill and/or tapping instrument. 
Similarly, the use of guide rods increases the number of 
steps required to implant the fusion cage and is also 
subject to possible misalignment. 

In many surgical implant techniques, two implants 
50 are inserted within the intervertebral space in side-by- 
side or lateral relation to fully support the adjacent ver- 
tebrae across the span of the intervertebral space. In 
accordance with these techniques, a first lateral side of 
the intervertebral space is prepared, e.g., by removing 
55 excess disc material and drilling/tapping a bore to re- 
ceive the implant followed by insertion of the implant. 
Thereafter, the second lateral side is prepared for im- 
plant insertion in the same manner. During the initial 
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preparation of the first lateral side of the intervertebral 
space ; however, the adjacent vertebrae are subjected 
to displacement in both the lateral and longitudinal di- 
rection. This may cause additional movement of the ver- 
tebral portion disposed on the other (second) lateral side 
of the intervertebral space. 

U.S. Patent No. 5,489,307 to Kuslich discloses a 
surgical method for implanting two spinal implants into 
a disc space utilizing a distraction spacer which is in- 
serted initially within one side of the intervertebral 
space. The rigid distraction spacer is intended to act 
against the vertebral end plates of the adjacent verte- 
brae to urge the vertebrae apart while the second side 
of the intervertebral space is prepared, by drilling/tap- 
ping, to receive an implant. Once the implant is inserted, 
the distraction spacer is removed and the side left un- 
occupied by removal of the spacer is prepared to receive 
the second implant. 

The present disclosure is directed to a method and 
associated instrumentation to facilitate the introduction 
of at least two fusion implants, which maintains the de- 
sired disc height across the span of the intervertebral 
space and thereby ensures optimal alignment of each 
drilled bore for reception of the fusion implant. 

SUMMARY 

In one preferred embodiment, a surgical retractor 
instrument is disclosed. The retractor instrument in- 
cludes at least two elongated members connected to 
each other in side by side relation. Each elongated 
member has proximal and distal end portions and de- 
fines a longitudinal passageway for reception of surgical 
instrumentation. The distal end portion of each elongat- 
ed member is configured for insertion at least partially 
within a space defined between adjacent tissue por- 
tions. Preferably, the distal end portion of each elongat- 
ed member includes at least one retractor arm extend- 
ing in a general longitudinal direction. Each retractor 
arm has first and second supporting surfaces for engag- 
ing opposed adjacent tissue portions, and defines a di- 
mension between the first and second supporting sur- 
faces sufficient to distract the opposed tissue portions 
upon insertion thereof. The first and second supporting 
surfaces of each retractor arm may be substantially pla- 
nar. The retractor arms may be dimensioned between 
the first and second supporting surfaces to distract ad- 
jacent vertebrae. In an alternate embodiment two 
spaced apart retractor arms extend from the distal end 
portion of each elongated member. 

In another preferred embodiment, a surgical retrac- 
tor for use in distracting adjacent vertebrae includes first 
and second elongate sleeve members connected to 
each other in side by side relation. Each sleeve member 
has a proximal end and a distal end and defines a lon- 
gitudinal passagewaytherebetween. At least two retrac- 
tor arms extend longitudinally from the distal end of the 
retractor. Each retractor arm defines afirstvertebrasup- 
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porting surface and a second vertebra supporting sur- 
face portion. The first and second vertebra supporting 
surfaces of each retractor arm are spaced thereon at a 
predetermined distraction distance, 
s In an alternate embodiment, a spacer member is 
disposed between the first and second sleeve members 
to space the sleeve members at a predetermined dis- 

A method for performing a surgical procedure with 
10 the surgical retractor is also disclosed. The method in- 
cludes the steps of providing a surgical retractor includ- 
ing at least two elongate members connected to each 
other along longitudinal portions thereof and having 
proximal and distal end portions with an opening there- 
's through to receive instrumentation, the distal end por- 
tion of each elongate member configured for insertion 
at least partially into an intervertebral space between 
adjacent opposed vertebrae, inserting the distal end of 
the two elongate members of the retractor to distract lat- 
20 eral sides of the intervertebral space and performing the 
surgical procedure adjacent the distracted vertebrae. 
The distal end portion of at the retractor may include two 
spaced apart retractor arms having first and second 
supporting surfaces and wherein the step of distracting 
25 includes inserting the retractor arms within the interver- 
tebral space whereby the first and second supporting 
surfaces of each retractor arm respectively engage the 
adjacent opposed vertebrae. Surgical instrumentation 
may be inserted within the opening of one of the elon- 
30 gate members to perform the surgical procedure. In a 
preferred embodiment, a fusion implant is inserted 
through the opening of the one elongate member and 
between the distracted vertebrae to effect fusion there- 
of. 

35 

BRIEF DESCRIPTION OF THE DRAWINGS 

Preferred embodiments of the disclosure are de- 
scribed hereinbelow with reference to the drawings 
40 wherein: 

FIG. 1 illustrates a double surgical retractor con- 
structed in accordance with the principles of the 
present disclosure and utilized in distracting adja- 
4£ cent bony structures, particularly adjacent verte- 
brae, and having first and second retractor sleeves; 
FIG. 2 is a top plan view of the double retractor of 
FIG. 1; 

FIG. 3 is a side plan view of the double retractor; 
50 FIG. 4 is a cross-sectional view of the double retrac- 
tor taken along the lines 4-4 of FIG. 3; 
FIG. 5 is a perspective view of a surgical kit for per- 
forming a spinal fusion procedure illustrating, from 
bottom to top, the double retractor of FIG. 1 , an im- 
55 plant insertion apparatus, a surgical tap instrument, 
a drill instrument and a T-shaped handle; 
FIG. 6 is a view illustrating a portion of the vertebral 
column; 
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FIG. 7 is a side view illustrating insertion of the dou- 
ble retractor of FIG. 1 within an intervertebral space 
defined between adjacent vertebrae; 
FIG. 8A is a view of the intervertebral space taken 
along the lines 8A-8A of FIG. 6 illustrating insertion s 
of the drill instrument through a first retractor sleeve 
of the double retractor to drill a bore adjacent a first 
lateral side of the adjacent vertebrae; 
FIG 8B is a view similar to the view of FIG. 8A il- 
lustrating insertion of the drill instrument within the 10 
second retractor sleeve to drill a bore adjacent a 
second lateral side of the adjacent vertebrae: 
FIG. 8C is a view taken along the lines 8C-8C of 
FIG. 8B further illustrating advancement of the drill 
instrument within the intervertebral space defined is 
between adjacent vertebrae; 
FIG. 9A is a view similar to the view of FIG. 8A il- 
lustrating insertion of the tap instrument within the 
first retractor sleeve for tapping the bore formed in 
the first lateral side of the adjacent vertebrae by the 20 
drill instrument: 

FIG. 9B is a view similar to the view of FIG. 9A il- 
lustrating insertion of the tap instrument within the 
second retractor sleeve for tapping the bore formed 
in the second lateral side of the adjacent vertebrae 25 
by the drill instrument; 

FIG. 10 is a view similar to the view of FIG. 8A illus- 
trating insertion of the implant insertion instrument 
with mounted fusion implant within the retractor to 
mount the implant within the tapped bore; 30 
FIG. 11 is a view taken along the lines 11-11 of FIG. 
10 further illustrating insertion of the implant inser- 
tion instrument within the intervertebral space de- 
fined between adjacent vertebrae; 
FIG. 12 is a cross-sectional view illustrating the in- 3S 
sertion of two implants within the intervertebral 
space; 

FIG. 13 is a perspective view of an alternate em- 
bodiment of the double surgical retractor of FIG. 1 
having a spacing member interposed between the 40 
retractor sleeves to laterally displace the two retrac- 
tor sleeves; 

FIG. 14 is a top plan view of the double retractor of 
FIG. 13; 

FIG. 15 is a view of the double retractor of FIG. 13 45 
taken along the lines 15-15 of FIG. 14; 
FIG. 16 is a top plan view of another alternate em- 
bodiment of the double surgical retractor having a 
curved engagement surface; 

FIG. 17 is a perspective view of yet another alter- so 
nate embodiment of the double surgical retractor 
having two retractor arms; and 
FIG. 18 is a top plan view of the double surgical re- 
tractor of FIG. 17. 
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DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT(S) 

The preferred embodiments of the method and in- 
strumentation disclosed herein are discussed in terms 
of orthopedic spinal fusion procedures and instrumen- 
tation. It is also envisioned, however, that the disclosure 
is applicable to a wide variety of procedures including, 
but, not limited to ligament repair, joint repair or replace- 
ment, non-union fractures, facial reconstruction and spi- 
nal stabilization. In addition, it is believed that the 
present method and instrumentation finds application in 
both open and minimally invasive procedures including 
endoscopic and arthroscopic procedures wherein ac- 
cess to the surgical site is achieved through a cannula 
or small incision. 

The following discussion will include a description 
of each instrument utilized in performing a spinal fusion 
method followed by a description of the preferred meth- 
od for spinal fusion utilizing the instrumentation in ac- 
cordance with the present disclosure. 

In the discussion which follows, the term "proximal", 
as is traditional, will refer to the portion of the structure 
which is closest to the operator, while the term "distal" 
will refer to the portion which is furthest from the oper- 
ator. 

Referring now to the drawings in which like refer- 
ence numerals identify similar or identical elements 
throughout the several views, FIG. 1 illustrates in per- 
spective view a preferred embodiment of the double sur- 
gical retractor of the present disclosure. Double retrac- 
tor 10 is particularly contemplated for distracting adja- 
cent bony structures, e.g., adjacent vertebral bodies, to 
facilitate the insertion and application of a pair of im- 
plants. However, it is envisioned that double retractor 
10 may also be utilized to distract other structures as 
well including joints, ligaments, etc... Other applications 
for retractor 10 are also contemplated. 

Referring now to FIGS. 1-2, double retractor 10 in- 
cludes first and second retractor sleeves 12a, 12b con- 
nected to each other along adjacent peripheral portions 
as shown. Retractor sleeves 12a, 12b may be formed 
of any suitable rigid material including stainless steel, 
titanium, aluminum or a suitable polymeric material and 
formed by injection molded techniques. Retractor 
sleeves 12a, 12b may be two separate components 
connected to each other by conventional means includ- 
ing adhesives, welding or the like or may be a single 
monolithic unit. 

Each retractor sleeve 12a, 12b is similar in config- 
uration to the retractor sleeve disclosed in U.S. patent 
Application Serial No. 08/615,379, filed March 14, 1996, 
the contents of which are incorporated herein by refer- 
ence. Each sleeve 12a, 12b may be a variety of sizes 
such as 12 mm, 14 mm, 16 mm and 18 mm in diameter. 
The retractor size utilized will generally correspond to 
the size of the fusion implant to be applied. As shown, 
each retractor sleeve 12a, 12b has a longitudinal pas- 
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sageway extending from the proximal to the distal end 
portion to receive surgical instrumentation therethrough 
to carry out the fusion procedure. 

With reference now to FIGS. 1-4, each sleeve 12a, 
1 2b may optionally include first and second longitudinal- 
ly extending openings 14 formed in its outer wall. Open- 
ings 14 are diametrically arranged with relation to each 
other and terminate at their distal ends in circumferential 
collar 16. Each opening 14 preferably extends radially 
for about between 15%-40% the circumference or pe- 
rimeter of sleeve 12a, 12b and longitudinally preferably 
for about 25% the length of sleeve 12a, 12b. Openings 
1 4 are contemplated to permit the introduction of surgi- 
cal instrumentation if necessary to assist in carrying out 
the fusion procedure. 

Each sleeve 1 2a, 1 2b further includes first and sec- 
ond diametrically opposed retractor arms 18. Retractor 
arms 18 extend distally from collar 16 in a general lon- 
gitudinal direction and are spaced from each other. Each 
arm 18 has an arcuate outer surface (i.e., defining a ra- 
dius of curvature substantially equivalent to the radius 
of curvature of the remaining portion of the sleeve). 
Each retractor arm 1 8 has first and second supporting 
surfaces 18a, 18b in general parallel relation to each 
other and preferably to the longitudinal axes "a" of each 
sleeve 12a, 12b. The supporting surfaces 18a, 18b are 
preferably substantially planar. The height "h" of each 
arm 18 (i.e., the distance between supporting surfaces 
18a, 18b) corresponds to the height of the space be- 
tween adjacent bony structures to be distracted. For ex- 
ample, in spinal fusion application, Ihe height "h" of each 
arm 18 preferably ranges from about 0.28 to about 0.35 
inches. Each arm 18 further includes tapered end por- 
tions 20 defining a generally V-shaped configuration. 
End portions 20 facilitate insertion of retractor arms 18 
within the surgical site, e.g., within the intervertebral 
space. 

As depicted in FIG. 5, retractor 10 may further in- 
clude impactor head 22 which is correspondingly dimen- 
sioned to fit over the proximal ends of retractor sleeves 
12a, 12b. Impactor head 22 is dimensioned to slide onto 
retractor 10 and form a friction fit therebetween. Impac- 
tor head 22 may further include an inner shelf which en- 
gages the proximal end faces of retractor sleeves 12a, 
1 2b. In the alternative, impactor head 22 may be closed 
at its proximal end. 

Referring still to FIG. 5, the various instruments uti- 
lized in performing a double spinal fusion procedure with 
the retractor 1 0 of the present disclosure are illustrated. 
These instruments include surgical drill 50, tap instru- 
ment 100, implant insertion instrument 150, fusion im- 
plant 200 and T-shaped handle 250 which is used to ac- 
tuate each of the instruments. 

Surgical drill 50 is disclosed in the previously incor- 
porated '379 application. Drill 50 includes drill shaft 52, 
extension shaft 54 and drill bit 56 mounted at the distal 
end of the drill shaft 52. Extension shaft 54 has first and 
second collars 58, 60 which cooperate to control the 



depth of penetration of drill shaft 52 and drill bit 56 into 
the adjacent vertebrae. Drill shaft 52 includes a hexag- 
onal-shaped head 62 at its proximal end to mount T-han- 
dle 250. 

s Tap instrument 1 00 is also disclosed in the '379 ap- 
plication. Tap instrument 100 is utilized for forming an 
internal thread within the drilled bore formed by the drill 
instrument 50. Tap instrument 100 includes elongated 
member 1 02 having hex head 1 04 at its proximal end to 

10 engage T-shaped handle 250. Tap instrument 100 fur- 
ther includes distal tapping threaded portion 106. Distal 
tapping portion 106 includes a plurality of conveyance 
channels (one is shown) 108 extending longitudinally 
through the cutting thread. Each conveyance channel 

is 1 08 has a directional component parallel to the longitu- 
dinal axis and a directional component transverse to the 
longitudinal axis. Each conveyance channel 108 en- 
compasses approximately an arc of about 1/3 the outer 
circumference of the tapping portion 106. Conveyance 

20 channels 108 are each dimensioned to receive bone 
material deburred by the cutting edges during the tap- 
ping procedure and to continually transmit the bone ma- 
terial proximally through the channel to avoid undesired 
material build up at the tapping site. In this manner, tap 

25 instrument 100 may be used to completely tap the inter- 
nal thread within the bore without interruption of the tap- 
ping procedure. 

Implant insertion instrument 150 is configured for 
mounting and inserting fusion implant 200 within the in- 

30 tervertebral space. Insertion instrument 150 includes 
elongated shaft 152 having hex-head mounting section 
154 at its proximal end and cylindrical collar 156 at its 
distal end. Cylindrical collar 156 is dimensioned to be 
received within the cavity of fusion implant 200. A spring 

3S ball detent mechanism 156 is disposed within cylindrical 
collar 156 to releasably engage implant 200. Detent 
mechanism 158 is preferably spring-biased outwardly 
to engage corresponding structure defined within fusion 
implant 200 such as a recess or aperture formed in an 

40 interior wall thereof. Any type of detent mechanism 158 
suitable for this intended purpose may be utilized. Collar 
156 may further include a pair of longitudinal grooves 
160 which engage corresponding structure of implant 
200 (e.g., inner longitudinal rails) to rotatably fix the im- 

45 plant on the collar, i.e., to prevent rotational movement 
of the implant 200 on the collar. Other insertion instru- 
ments and arrangements are also envisioned. 

Implant 200 is uniquely designed for use in spinal 
fusion procedures. This implant 200 is generally dis- 

50 closed in U.S. Patent No. 5,026,373to Ray, the contents 
of which have been previously incorporated herein by 
reference, and is commonly referred to as a "fusion 
cage". Implant or fusion cage 200 includes a cylindrical 
cage body 202 having an internal cavity or hole for ac- 

55 commodating bone-growth inducing substances. One 
end of cage body 202 is closed and defines a rounded 
or bull-nosed configuration to facilitate insertion of the 
fusion cage relative to one or more bony structures. The 
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other end defines an opening which communicates with 
the internal cavity. The outer surface of the cage body 
202 includes a single continuous thread (preferably V- 
shaped) having a plurality of raised turns with valleys 
defined between adjacent turns. 

A plurality of perforations are disposed within the 
thread and extend through the outer surface of the cage 
body 202 to provide direct communication between the 
outer surface and internal cavity. The perforations per- 
mit immediate contact between the bone growth induc- 
ing substances within the inner cavity and the bone 
structure when the cage body 202 is mated to the bone 
structure, e.g., adjacent vertebrae. An end cap (not 
shown) may be mountable to the open end of cage body 
202 to enclose the bone-growth inducing substances 
within the interior cavity. 

T-shaped handle 250 includes mounting portion 
252 defining hexagonal-shaped recess 254 which re- 
ceives the corresponding structure of drill instrument 50, 
tap instrument 100 and implant insertion instrument 
150. 

Operation of the Instrumentation 

The use of the instrumentation in conjunction with 
the insertion of a pair of fusion implants 200 into an in- 
tervertebral space defined between adjacent vertebrae 
will be described. The subsequent description will be 
particularly focused on an anterior procedure for spinal 
surgery although a posterior approach is envisioned as 
well. 

With reference to FIG. 6, which depicts a portion of 
the vertebral column, a targeted intervertebral space "i" 
defined between adjacent vertebrae "V-,, V 2 " is ac- 
cessed utilizing appropriate retractors, e.g., laminal re- 
tractors, dural extractors. 

As depicted in FIG. 7, impactor head 22 is placed 
on the proximal end of retractor sleeves 12a, 12b. Re- 
tractor 10 is manipulated to align retractor arms 18 with- 
in the desired intervertebral space "i" defined between 
adjacent vertebrae "V v V 2 ". Preferably, retractor 10 is 
arranged such that retractor sleeve 12a is adjacent a 
first lateral side "S-," of the intervertebral space "i" and 
retractor sleeve 12b is adjacent a second lateral side 
"S 2 " of the intervertebral space "i". Thereafter, retractor 
arms 18 are advanced into the intervertebral space "i" 
whereby first and second supporting surfaces 18a, 18b 
of each retractor arm 18 respectively engage the op- 
posed vertebral bodies "V^ V 2 ". Retractor arms 18 are 
preferably dimensioned to slightly distract the adjacent 
vertebrae "V 1; V 2 ". However, alternatively, it is envi- 
sioned that retractor arms 18 may be configured to 
cause no distracting movement of the vertebrae "V,, 
V 2 ". Once inserted, retractor arms 18 effectively stabi- 
lize the adjacent vertebrae "V 1: V 2 " across the span of 
the intervertebral space "i". Preferably, during insertion, 
retractor 10 is driven distal ly, by e.g., impacting impactor 
head 22 with a standard mallet "m" as depicted in FIG. 



10 

7, which thereby drives retractor arms 1 8 within the ad- 
jacent vertebrae "V-,, V 2 ". Tapered end portions 20 of 
retractor arms 18 facilitate advancement within the in- 
tervertebral space "i". 
s Referring now to FIG. 8A, with retractor arms 18 of 
retractor sleeves 12a, 12b in their appropriate positions 
within the intervertebral space "i", attention is directed 
to drilling a bore in the first lateral side "S-|" of the in- 
tervertebral space "i". The cutting depth of drill instru- 
10 ment 50 is adjusted as desired (i.e., to correspond to the 
length of the fusion implant) by adjusting collars 58, 60. 
With the T-handle 250 mounted to drill instrument 50, 
the instrument is introduced into the axial bore of retrac- 
tor sleeves 12a and advanced to contact the anterior 
is surface of the vertebral bodies, "V-,, V 2 ". Drill 50 is ad- 
vanced into the intervertebral space "i" adjacent the first 
lateral side "S 1 " by rotating T-handle 250 such that drill 
bit 56 shears the soft tissue and cuts the bone of the 
adjacent vertebrae "V-,, V 2 " thereby forming a bore 
20 which extends into the adjacent vertebrae "V 1 , V 2 ". Drill 
50 is then removed from retractor sleeve 12a. The drill- 
ing procedure is then repeated by insertion of drill in- 
strument 50 within the second retractor sleeve 12b to 
form a bore within the adjacent vertebra "V,, V 2 " proxi- 
es mate the second lateral side "S 2 " as depicted in FIGS. 
8B-8C. 

Referring now to FIG. 9A ; tap instrument 100 is se- 
lected and attached to the T-handle 250. Tap instrument 
100 is inserted into first retractor sleeve 12a and posi- 
30 tioned adjacent the drilled bore formed in the adjacent 
vertebrae "V^ V 2 " by the surgical drill 50 With retractor 
sleeve 12a as a direct guide, T-handle 250 is rotated in 
the direction of the directional arrow of FIG. 9A while 
simultaneously applying sufficient downward pressure 
35 on the T-handle to advance the tap instrument 1 00 and 
promote even purchase into the endplates. Upon ad- 
vancement of the tap instrument 1 00, the deburred bone 
chips collect within conveyance channel 108 of tapping 
head 106, and are conveyed proximal ly during rotational 
40 movement of the tapping head 106 away from the tap- 
ping site. Tap instrument 100 is advanced into the bone 
until the desired depth has been achieved, which occurs 
when the distal end of tapping head 108 "bottoms out" 
on the bone. When tap instrument 1 00 reaches the ap- 
45 propriate depth, the tap instrument 100 is rotated via T- 
handle 250 in an opposite direction to back the instru- 
ment out of the bore. The tapping procedure is then re- 
peated by insertion of tap instrument 100 within the sec- 
ond retractor sleeve 12b to form a bore within the adja- 
50 cent vertebrae "V,, V 2 " proximate the second lateral 
side as depicted in FIG. 9B. It is to be appreciated that 
in procedures where a self-tapping implant is utilized the 
tapping of the bores with tap instrument 100 is not nec- 
essary. 

55 With reference now to FIG. 10, attention is focused 
on the insertion of fusion implant 200 FIG 10 shows a 
first fusion implant 10 already applied within the bore 
proximate the first lateral side "S-," of the intervertebral 
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space i. To apply the fusion implant, cage body 202 of 
the fusion implant 200 is mounted onto insertion instru- 
ment 150 by positioning the cage body 202 onto mount- 
ing collar 1 56 of the instrument to permit spring ball de- 
tent mechanism 158 to releasably engage correspond- 
ing structure of the implant body 202. This assembly is 
attached toT-handle 250. Insertion instrument 150 with 
mounted cage body 202 is inserted into retractor sleeve 
1 2b of retractor 1 0 and the cage body 202 is positioned 
within the tapped bore by rotating insertion instrument 
150 in the direction depicted in FIG. 10. Cage body 202 
is advanced until it is completely seated with the bore 
as shown in FIG. 11. Insertion instrument 600 is then 
removed from retractor 100. 

At this point in the procedure, bone growth inducing 
substances may be harvested from, e.g., the iliac crest, 
and packed into the cage body 202 of implant 200 until 
the cage body 202 is completely filled with bone growth 
inducing substances. An end cap may then be mounted 
to the cage body 202. Retractor 10 is then removed. It 
is also contemplated that the implant could be at least 
partially packed with bone growth inducing substances 
prior to insertion. 

FIG. 12 illustrates the two lateral fusion implants 
200 inserted within the intervertebral space in accord- 
ance with the afore-described procedure. 

Thus, retractor 10 of the present disclosure main- 
tains a desired spacing between the adjacent vertebra 
"Vp V 2 " across the lateral span of the intervertebral 
space during the entire spinal fusion procedure to facil- 
itate insertion of the two implants 200. With the double 
sleeve arrangement 12a, 12b, additional retracting 
movement of the adjacent vertebra "V, , V 2 " is not re- 
quired for drilling/tapping procedures and during inser- 
tion of the pair of implants 200. Moreover, the double 
sleeve arrangement ensures optical alignment of each 
drilled bore and placement of the two fusion implants 
200. The double sleeve arrangement also reduces op- 
erating time since insertion of a separate retractor and/ 
or distraction spacer is not required. 

Referring now to FIGS. 13-15, an alternate embod- 
iment of the surgical retractor 10 of the present disclo- 
sure is illustrated. This retractor is similar to the retractor 
disclosed in connection with FIG. 1 except for the rib or 
spacer 24 between first and second retractor sleeves 
12a, 12b. Rib 24, interposed between retractor sleeves 
1 2a, 1 2b, is dimensioned to increase the lateral spacing 
of retractor sleeves 12a, 12b and arms 18. An increase 
in the lateral spacing of sleeves 1 2a, 1 2b may be desir- 
able to correspond to the size of the vertebrae targeted 
during the procedure. Moreover, an increase in lateral 
spacing, in effect, displaces the location of the pair of 
implants. Although shown as one single rib extending 
substantially the lengths of retractor sleeves 12a, 12b, 
connecting rib 24 may extend for only a portion of the 
length of retractor 10. Several connecting ribs 24 may 
alternatively be provided as well. In a preferred embod- 
iment, connecting rib 24 is integrally formed with retrac- 
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tor sleeves 12a, 12b as a single monolithic unit although 
it is envisioned that the rib 24 may be a separate com- 
ponent connected to each sleeve 12a, 12b by welding, 
adhesives, etc... 

s FIG. 16 illustrates an alternate embodiment of the 
double surgical retractor of the present disclosure. Dou- 
ble retractor 10' is identical to retractor 10 of Figure 1 
except that surfaces 70a, 70b of each retractor sleeve 
12a', 12b 1 are curved to better conform to the curvature 

10 of the anterior aspect of the vertebral body. 

Another alternate embodiment of the surgical dou- 
ble retractor is illustrated in FIG. 17 and designated by 
reference numeral 80. Retractor 80 has two sleeves 82a 
and 82b. It differs from the other embodiments in that 

is each sleeve 82a, 82b has only one retractor arm 84a, 
84b, respectively. That is, the two central adjacent arms 
are eliminated, thereby reducing the extent of the ante- 
rior ligament removed during retractor insertion. Retrac- 
tor 80 otherwise functions in the same manner as re- 

20 tractor 10 with each sleeve providing a cannula for in- 
sertion of the aforedescribed instrumentation and arms 
84a, 84b providing vertebral distraction. As shown in 
FIG. 18, retractor 80 preferably has a concave surface 
80b to complement the natural shape of the vertebral 

25 body. 

The claims which follow identify embodiments of the 
invention additional to those described in detail above. 



1 . A surgical retractor instrument comprising two elon- 
gate members disposed in side by side relation, 
each elongate member having proximal and distal 

3S end portions and defining a longitudinal passage- 
way for reception of surgical instrumentation, the 
distal end portion of each elongate member config- 
ured for insertion at least partially within a space de- 
fined between adjacent tissue portions. 

40 

2. The surgical retractor according to claim 1 wherein 
the distal end portion of each elongate member in- 
cludes at least one retractor arm extending in a gen- 
eral longitudinal direction, each retractor arm hav- 

45 ing first and second supporting surfaces for engag- 
ing opposed adjacent tissue portion, each retractor 
arm defining a dimension between the first and sec- 
ond supporting surfaces sufficient to distract the op- 
posed tissue portions upon insertion thereof. 

50 

3. The surgical retractor according to claim 2 wherein 
the dimension defined between the first and second 
supporting surfaces of each retractor arm is suffi- 
cient to distract adjacent vertebrae. 

55 

4. The surgical retractor according to claim 1 , 2 or 3 
wherein the first and second supporting surfaces of 
each retractor arm are substantially planar. 
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5. The surgical retractor according to any one of the 
preceding claims, wherein each retractor arm has 
a tapered end portion for facilitating insertion be- 
tween the tissue portions. 

6. The surgical retractor according to any one of the 
preceding claims, wherein the distal end portion of 
each elongate member has two retractor arms. 

7. The surgical retractor according to any one of the 
preceding claims, wherein the two elongate mem- 
bers are monolithically formed. 

8. The surgical retractor according to any one of the 
preceding claims, wherein the two elongated mem- 
bers are welded to each other. 

9. A surgical retractor for use in distracting adjacent 
vertebrae comprising first and second elongate 
sleeve members arranged in side by side relation, 
each sleeve member having a proximal end and a 
distal end portion and defining a longitudinal pas- 
sageway therebetween and at least one retractor 
arm extending longitudinallyfromthe distal end por- 
tion of each sleeve member, each retractor arm de- 
fining a first vertebra supporting surface and a sec- 
ond vertebra supporting surface, the first and sec- 
ond vertebra supporting surfaces of each retractor 
arm being spaced thereon at a predetermined dis- 
traction distance. 

10. The surgical retractor according to claim 9 wherein 
the distal end of each elongated member has two 
retractor arms, each arm having distal tapered por- 
tions for facilitating insertion. 

11. The surgical retractor according to claim 9 wherein 
the retractor arms each possess distal tapered por- 
tions for facilitating insertion into the intervertebral 
space. 

12. The surgical retractor according to claim 9, 10or11 
wherein the first and second supporting surfaces of 
each retractor arm are in general parallel relation. 

13. The surgical retractor according to claim 1 2 wherein 
the first and second supporting surfaces of each re- 
tractor arm are in general parallel relation to the lon- 
gitudinal axis of the elongate body. 

14. The surgical retractor according to any one of 
claims 9 to 13 wherein each sleeve member in- 
cludes at least one longitudinal opening defined in 
an intermediate wall portion thereof for reception of 
surgical instrumentation. 

15. The surgical retractor according to any one of 
claims 9 to 14 wherein a distal surface of each 
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sleeve member is concave. 

16. The surgical retractor according to any one of 
claims 9 to 1 5 including a spacer member disposed 

s between the first and second sleeve members to 
increase the distance between the sleeve mem- 
bers. 

17. The surgical retractor according to any one of 
10 claims 9 to 16 wherein the first and second sleeve 

members are welded to each other. 

18. The surgical retractor according to any one of 
claims 9 to 17 wherein the first and second sleeve 

is members are monolithically formed. 
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(54) Spinal implant 

(57) Acorpectomy device has an inner member tel- 
escopingly disposed in an outer member so that the 
inner member is movable in an axial direction. The inner 
and outer members are hollow, defining a chamber, and 
include apertures in communication with the chamber. 
A locking clip engages the inner and outer members to 
fix the position of the inner member with respect to the 
outer member. The longitudinal dimension of the device 
is adjustable by distracting the inner member so that the 
inner member extends from the outer member and mov- 
ing the locking clip from an unlocked position to a locked 
position. 
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Description 

FIELD OF THE INVENTION 

[0001] The present invention relates to devices 
used to support the spine after removal of at least a part 
of a vertebra. 

BACKGROUND OF THE INVENTION 

[0002] When a vertebra becomes damaged or dis- 
eased, surgery may be used to replace the vertebra or 
a portion thereof with a prosthetic device for maintaining 
the normal spacing of the vertebrae and to support the 
spine. The prosthesis, which may be referred to as a 
corpectomy device, is inserted into the cavity created 
when the vertebra was removed. One such device dis- 
closed by Saggar, U.S. Patent No. 5,702,455 includes a 
pair of cylindrical hollow members which are internally 
threaded and interact with a central cylindrical jacking 
screw which is externally threaded. The top part of the 
jacking screw is threaded in an opposite direction from 
a bottom part of the jacking screw. The jacking screw 
may be engaged and turned to adjust the vertical 
dimension of the device. When the jacking screw is 
turned, the hollow cylinders move either toward each 
other or away from each other. 

[0003] Another prosthesis disclosed by U.S. Patent 
No. 5,290,312 to Kojimoto etal. has two hollow rectan- 
gular cylinders. Each cylindrical part has at least one 
open end. The tubular parts are sized and shaped so 
that one part is telescopingly received in the other. The 
position of the parts in relation to each other are fixed by 
one or more set screws passed through apertures in 
one part to engage the other part. A corpectomy pros- 
thesis disclosed by International Publication No. WO 
92/01428 of Rasheed includes two parts, each having 
toothed surfaces. The position of the parts are fixed in 
relation to each other by the interengagement of the 
toothed surfaces. 

[0004] Prostheses for supporting the spine after 
removal of a vertebra or a portion of a vertebra are 
desirably adjustable according to the size of the cavity 
created by the corpectomy procedure. The size of the 
cavity will depend upon the size of the particular patient, 
and the location of the cavity along the spine. In addi- 
tion, the device may be adjusted either prior to insertion 
into the cavity or in situ within the cavity. For devices 
adjusted in situ, a convenient means for locking the 
device in the correct height is desirable. Although the 
patents discussed above present various solutions, fur- 
ther improvement in this area would be desirable. 

SUMMARY OF THE INVENTION 

[0005] The present invention addresses these 
needs. 

[0006] One aspect of the present invention provides 
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a corpectomy device comprising a first member having 
a longitudinal axis, a second member moveable in an 
axial direction with respect to the first member, and a 
locking clip engagable with the first member and the 

5 second member and moveable between a first position 
and a second position for locking the first member and 
second member in a relative axial position with respect 
to one another. The corpectomy device has a locking 
clip so that the device may be positioned within the cav- 

jo ity created during the corpectomy procedure, distracted 
in situ, and locked in place. The device is adjustable to 
engage adjacent vertebrae while the locking clip is in an 
unlocked position. After adjustment, the locking clip may 
be moved to the locked position so that the device sup- 

75 ports the spine. 

[0007] In certain preferred embodiments, the sec- 
ond member includes at least one ridge and the locking 
clip includes at least one depression for locking the 
device. The at least one ridge is engaged in the at least 

20 one depression so that the locking clip engages the sec- 
ond member. In preferred embodiments, the locking clip 
and the second member include interengaging threads. 
[0008] The locking clip may be mounted on the 
device in a number of ways. The locking clip may be 

25 rotatably movable between locked and unlocked posi- 
tions, or otherwise movably mounted on the first mem- 
ber. The locking clip may be translatably moveable 
between locked and unlocked positions. The locking clip 
preferably includes a first bore and the first member 

30 preferably includes a corresponding hole. The first bore 
and the hole are engagable by a member, such as a set 
screw, for locking the position of the locking clip in its 
locked position. 

[0009] The second member may be telescopingly 

35 received in the first member. It is preferable that at least 
one of the first member and second member comprises 
a hollow member, the first member and the second 
member defining a chamber therebetween. It is also 
preferable that at least one of the first member and sec- 

40 ond member include perforations for permitting the 
ingrowth of bone, blood vessels, and other tissue. 
These perforations preferably include elongated perfo- 
rations extending in the axial direction on one of the first 
member and the second member and substantially cir- 

45 cular perforations on the other of the first member and 
the second member. At least one aperture is desirable 
for providing access to the chamber so that the device 
may be packed with fragments of bone, bone growth 
factors, or other material encouraging the growth of 

so bone, blood vessels and other tissue, after being 
mounted within a patient. This aperture may also be 
used to fill the chamber with bone cement or other 
materials used in the procedure. Other perforations may 
be provided in sizes and shapes for encouraging 

55 ingrowth of tissue. 

[0010] The corpectomy device preferably includes 
outwardly extending flanges on outer axial ends of the 
second member and the first member. The flanges pref- 
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erably include teeth so that the adjacent vertebrae may 
be engaged by the teeth, securing the device in the 
spine. The flanges are disposed at an acute angle, in 
certain preferred embodiments, with respect to the com- 
mon longitudinal axis of the first member and the sec- 
ond member. The angled flanges adapt to differences in 
the curvature of different sections of the spine. The par- 
ticular angles generally will depend upon the position of 
the device within the spine. 

[0011] The second member may comprise an inner 
tubular member and the first member may comprise an 
outer tubular member having a passage extending 
therethrough. The passage may be polygonal in shape 
and centrally located in the outer tubular member. The 
passage engages the inner tubular member so that the 
inner tubular member is telescopingly received in the 
outer tubular member. 

[0012] The locking clip may engage the outer tubu- 
lar member via a wedge on the locking clip. The outer 
tubular member may include a hole and the wedge on 
the locking clip would be engagable in the hole so that 
the locking clip engages the outer tubular member. To 
engage the inner tubular member and lock the device, 
the wedge may include a depression and the innertubu- 
lar member may include at least one bridge portion to 
be engaged in the depression. 

[0013] The tubular cross-sectional shapes of the 
outer tubular member, inner tubular member and lock- 
ing clip include various shapes. The passage of the 
outer tubular member has a cross-sectional shape 
which at least partially corresponds to the cross-sec- 
tional shape of the inner tubular member so that the 
inner tubular member is telescopingly received in the 
passage. The tubular members may have an exterior 
surface defining a different shape that an exterior sur- 
face of the tubular members. The cross-sectional shape 
of the inner tubular member and the passage may be, 
for example, substantially square. However, the cross- 
sectional shape of the inner tubular member and the 
passage may also be triangular, that of a parallelopiped, 
elliptical, circular or other geometrical shapes. Non-cir- 
cular shapes are preferred to prevent the inner tubular 
member from rotating with respect to the outer tubular 
member. The outer tubular member may include a wall 
having an inner surface defining the passage. The outer 
tubular member may also include an outer surface 
defining a cross-sectional shape different from the 
cross-sectional shape of the inner tubular member and 
the passage. The outer surface, for example, may 
define a cross-sectional shape of a square, triangle, 
parallelopiped, ellipse, circle, or other shapes. 
[0014] Interrupted threads, grooves or ridges in 
mating surfaces of the locking clip and the inner tubular 
member may be used to lock the relative position of the 
inner and outer tubular member. The inner tubular 
member has an outer surface which may include first 
surface portions and second surface portions. An inner 
surface of the locking clip defines an aperture and may 



30 703 A2 4 

include third surface portions and fourth surface por- 
tions. The third surface portions are shaped to corre- 
spond to the first surface portions on the inner tubular 
member so that the inner tubular member is telescop- 

5 ingly received in the passage when the locking clip is in 
its unlocked position. The third and fourth surface por- 
tions are preferably curvilinear in shape and have differ- 
ent radii of curvature. The outer surface of the inner 
tubular member may define a substantially square 

jo cross-sectional shape, including rounded corners com- 
prising the first surface portions and sides comprising 
the second surface portions. The inner surface of the 
locking clip includes circular surface portions compris- 
ing the fourth surface portions and rounded corners 

15 comprising the third surface portions. The rounded cor- 
ners on the inner tubular member and the locking clip 
are in alignment when the locking clip is in its unlocked 
position. The circular surface portions may have ridges 
for engaging ridges on the rounded corners of the inner 

20 tubular member when the locking clip is in its locked 
position. In preferred embodiments, the circular surface 
portions on the locking clip and rounded corners of the 
inner tubular member have interengaging threads. 
[0015] The corpectomy device may also comprise 

25 an inner member having a polygonal shape including 
corners, an outer member having a polygonal passage 
sized and shaped so that the inner member is telescop- 
ingly and non-rotatably received in the outer member so 
that inner member and the outer member have a longi- 

30 tudinal axis. The device also has a removable locking 
clip having an inner surface defining an aperture includ- 
ing corners and locking portions. The locking clip is 
rotatably mourned on the outer member so that locking 
clip is limited in axial movement on the outer member. 

35 Mating surfaces on the locking portions and the corners 
on the inner member engage each other to prevent axial 
movement between the locking clip and the inner mem- 
ber. 

[0016] The mating surfaces comprise, in preferred 

40 embodiments, threads on the locking portions of the 
locking clip and the corners of the inner member. The 
outer member may include a slot and the locking clip 
may include a pin mounted on the locking clip and 
extending through the slot to limit the axial movement of 

45 the locking clip. The pin may also be mounted so as to 
limit the rotational movement of the locking clip so that 
the clip is not rotated from an unlocked position, to a 
locked position, and then to a further unlocked position. 
[0017] The outer member may include a hole and 

so the locking clip may include a corresponding hole so 
that the holes may be engaged with a set screw for fix- 
ing the relative position of the locking clip with respect to 
the outer member. The inner member and outer mem- 
ber preferably each include a radially extending flange 

55 on an outer axial end of the inner member and the outer 
member. Most preferably, the flanges include teeth for 
engaging bone, especially the vertebrae adjacent the 
cavity formed during the corpectomy procedure. The 
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flanges are, in some preferred embodiments, disposed 
at an acute angle with respect to the longitudinal axis of 
the device to restore the curvature of the spine after the 
corpectomy device is installed. 

[0018] Another aspect of the invention provides a 
method of providing support to the spine of a patient 
after a cavity is created in the spine by removing at least 
a portion of a vertebra or vertebrae, comprising insert- 
ing into the cavity an adjustable corpectomy device 
including an outer member having a longitudinal axis, 
an inner member movable in an axial direction with 
respect to the outer member, and a locking clip for lock- 
ing the relative position of the inner and outer members 
with respect to one another. The method includes dis- 
tracting the corpectomy device by moving the inner and 
outer members with respect to each other to increase 
the longitudinal dimension of the device to an appropri- 
ate size for supporting the spine, and moving the locking 
clip to a locked position to fix the relative position of the 
inner and outer members with respect to each other. 
The method also comprises packing a hollow chamber 
in the corpectomy device with materials for the encour- 
aging the ingrowth of bone, blood vessels, and other tis- 
sue. The step of distracting may include inserting a first 
end and a second end of a distraction device into corre- 
sponding holes in the inner and outer members, and 
moving the first and second ends to move the inner and 
outer members in an axial direction away from each 
other. 

[0019] The step of moving the locking clip prefera- 
bly includes engaging the locking clip with the inner 
member. The step of moving the locking clip may 
include rotating the locking clip or snapping the locking 
clip into engagement with an inner member. The 
method may also include inserting a set screw into a 
hole in the locking clip and twisting the set screw until 
the set screw engages another hole in the outer mem- 
ber, at least one of the holes being threaded to receive 
the set screw. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] These and other features, aspects and 
advantages of the present invention will become better 
understood with regard to the following description, 
appended claims and accompanying drawings where: 

Fig. 1 is a perspective view of a corpectomy device 
in accordance with an embodiment of the invention; 
Fig. 2 is a front elevational view of an inner member 
of the corpectomy device of Fig. 1 ; 
Fig. 2A is a rear elevational view of an inner mem- 
ber of the corpectomy device of Figs. 1 -2; 
Fig. 3 is a cross-sectional view taken along line 3-3 
in Fig. 2; 

Fig. 3A is a cross-sectional view taken along line 
3A-3A in Fig. 3; 

Fig. 4 is an inverted, partial detail of the flange of 



the inner cylinder of the corpectomy device of Figs. 
1-3A; 

Fig. 5 is a top view of the inner member of the cor- 
pectomy device shown in Figs. 1 -4; 

5 Fig. 6 is a right side elevational view of the outer 

member of the embodiment of Figs. 1-5; 
Fig. 6A is a front elevational view of the outer mem- 
ber of the corpectomy device of Figs. 1 -6; 
Fig. 7 is a cross-sectional view taken along line 7-7 

w in Fig. 6; 

Fig. 8 is a top view of a locking clip of the corpec- 
tomy device of Figs. 1 -7; 

Fig. 9 is a cross-sectional view taken along line 9-9 
in Fig. 8; 

15 Fig. 10 is a cross-sectional view taken along line 
10-10 in Fig. 9; 

Fig. 11 is a perspective view of the locking clip of 
the corpectomy device of Figs. 1-10; 
Fig. 12 is a top view of the locking clip and outer 
20 member of the corpectomy device of Figs. 1 -1 1 
showing the locking clip in a position which allows 
movement of the inner member (not shown) to 
slide; 

Fig. 1 3 is a top view of the locking clip and outer cyl- 
25 inder of the corpectomy device of Figs. 1-12, show- 
ing the locking clip in a position in which the inner 
member is prevented from axial movement with 
respect to the outer member; 
Fig. 13A is a partial cross-sectional view taken 
30 along line 13A-13A in Fig. 1; 

Fig. 14 is a schematic, perspective view of a cor- 
pectomy device in accordance with the embodi- 
ments of Figs. 1-1 3A and a distractor for installing 
the corpectomy device; 
35 Fig. 15 is a perspective view of a corpectomy 
device in accordance with another embodiment of 
the invention; 

Fig. 16 is a front elevational view of an outer cylin- 
der of the embodiment of Fig. 15; and 
40 Fig. 17 is a perspective view of a locking clip in 
accordance with the embodiment of Figs. 15-16. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

45 

[0021 ] Referring to Fig. 1 , there is shown a corpec- 
tomy device 10 comprising an inner member 11 which 
may be cylindrical in shape or may have any polygonal 
cross-section, telescopingly received in an outer mem- 

50 ber 12 which may also be a cylinder. The device further 
includes a locking clip 14 having a locked position and 
an unlocked position, the locking clip being engagable 
with the inner member and the outer member for locking 
the inner member and the outer member in a relative 

55 position with respect to one another in a manner 
described in detail below. 

[0022] Referring to Figs. 1 -3A, the inner member 1 1 
has a top end 15 and a bottom end 16 and is essentially 
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comprised of a wall 17 extending between ends 15 and 
1 6 and defining a hollow tubular part 1 8 having an inner 
surface 19 and an outer surface 20. In the preferred 
embodiment, a top end 15 is generally circular and the 
cross-section of part 18 is generally square with outer 
rounded corners 31. Top end 15 has a circular base 24 
and also includes an aperture 26 in the center of circular 
base 24. Aperture 26 is generally square in shape, and 
has rounded corners 27. Inner surface 19 of wall 17 
defines a hollow space 30. Hollow space 30 extends 
from bottom end 16 of inner member 1 1 to aperture 26 
in circular base 24. The inner hollow space is essentially 
square having rounded corners 37 defined by rounded 
corners 31 of wall 17. 

[0023] The outer surface 20 of wall 17 defines dif- 
ferent surface portions. In the preferred embodiment, 
the outer surface 20 includes first surface portions hav- 
ing rounded corners 31 and second surface portions 32' 
comprising sides 32 of the generally square cross-sec- 
tion. Rounded corners 31 of wall 17 have ridges 35 on 
outer surface 20. Sides 32 join adjacent rounded cor- 
ners 31 of the wall 1 7. In the preferred embodiment, and 
as best seen in Fig. 2, sides 32 have orifices 33 which 
are elongated and extend in an axial direction in wall 17 
of inner member 1 1 . Orifices 33 communicate with hol- 
low space 30. 

[0024] Top 15 is preferably in the form of a flange 21 
connected to or integral with tubular part 18, so that 
tubular part 18 extends from the bottom end 16 to the 
underside of flange 21. As best seen in Fig. 3A, flange 
21 includes circular base 24 and preferably includes a 
peripheral extension, or wall 25, extending outwardly 
from circular base 24 with teeth 28 for engaging verte- 
brae adjacent a cavity within the spine. 
[0025] Holes are provided in the inner cylinder adja- 
cent the flange 21 . At least one hole 38 is provided in a 
side 32 of wall 1 7 and at least one other hole 39 is pro- 
vided in at least one corner 31 of wall 17. These holes 
are preferably provided so that they may be engaged by 
an instrument for distracting corpectomy device 10, as 
will be further explained below. 

[0026] The dimensions of an inner member for a 
corpectomy device in accordance with the invention 
may be as follows, although the dimensions of the 
embodiment shown in the figures are not critical to the 
invention. 

[0027] As best seen in Fig. 3A, wall 25 has a height 
y of about 6 mm and circular base 24 has a thickness t 
of about 2 mm. Each of teeth 28, as best seen in Fig. 4, 
is comprised of two adjacent surfaces extending in a 
direction away from base 24. Surfaces 29, 34 are dis- 
posed at an angle with respect to each other. The sur- 
faces 29 and 34 define an angle a, which is preferably 
90°. Each tooth has an apex 48 and the distance 
between adjacent apexes is about 4 mm. The extension 
25 and teeth 28 form an angled toothed surface which, 
in the embodiment shown, is angled from the horizontal 
by 4°. This angle preferably varies, depending upon the 



application, as discussed below. 
[0028] In the preferred embodiment, and as seen in 
Figs. 2 and 3, the tubular part 18 of inner member 11 
has a height H of about 36 mm. The preferred square 

5 tubular part has an exterior width W of about 22 mm, 
measured across the tube from outer surface 20 at one 
side 32 thereof to outer surface 20 of an opposite side 
32. An inner width X is about 1 7 mm, measured from the 
inner surface 19 of one side 32 to inner surface 19 of an 

10 opposite side 32. This dimension of course may vary 
with the wall thickness. Rounded corners 31 on the sub- 
stantially square part 18 are defined by a circle having 
diameter of 4 millimeters. The ridges 35 are formed by 
recesses in rounded corners 31 and preferably com- 

15 prise a left-handed thread such as a metric M26 x 1 
thread. A person of ordinary skill may easily convert this 
designation to a thread based upon the U.S. system of 
dimensions. 

[0029] Orifices or slots 33 in sides 32 of the part 1 8 
20 have a height \^ of about 30 mm and are spaced from 
the base of flange 21 a distance of about 2.5 mm (dis- 
tance d shown on Fig. 2A). The orifice 33 adjacent hole 
38 has a height l 2 of about 27 mm to accommodate hole 
38 located underneath the base of flange 21 , as shown 
25 in Fig. 2. 

[0030] Referring to Figs. 1 and 6-7 there is shown 
outer member 12 having an upper end 40 and a lower 
end 41 . The outer member 1 2 includes a wall 42 having 
an outer surface 43 and an inner surface 44. In the pre- 

30 ferred embodiment, an outer surface 43 defines a circu- 
lar cross-section for the outer member 12, while inner 
surface 44 defines a substantially square cross-sec- 
tional shape for passage 45, extending from the upper 
end 40 to the lower end 41 and sized to receive part 1 8 

35 of inner member 11. Passage 45 may be centrally 
located within the outer member and has rounded cor- 
ners 46 defined by the inner surface 44 of wall 42. Pas- 
sage 45 also has sides 47 also defined by the inner 
surface of wall 42 and extending between the rounded 

40 corners 46. The rounded corners 46 are shaped to cor- 
respond to rounded corners 31 of inner member 11, 
while the sides 47 are shaped to correspond to sides 32 
of inner member 11 so that inner member 11 is tele- 
scopingly received in passage 45 of outer member 12. 

45 [0031] A flange 50 is disposed at lower end 41 of 
outer member 1 2. The flange 50 is constructed similarly 
to the flange 21 of member 1 1 . In the preferred embod- 
iment, both flange 21 and flange 50 have a diameter D 
of about 34 mm. Like top flange 21 , flange 50 has a cir- 

so cular base 51 and an inner aperture 52 with corners 53. 
Flange 50 also preferably includes an outwardly extend- 
ing peripheral wall 54 with teeth 55 in an outer surface 
of wall 54 for engaging the vertebrae adjacent flange 
50. Apertures 26 and 52 allow ingrowth of bone, blood 

55 vessels and other tissue from the vertebrae adjacent to 
flange 21 and flange 50. The peripheral wall 54 and 
teeth 55 also form an angled toothed surface having the 
same or different angle from that of flange 21 . 
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[0032] Outer member 12 has orifices 58, defined by 
wall 42, as seen in Figs. 1, 6, 6A, and 7. Orifices 58 
extend from outer surface 43 to inner surface 44, com- 
municating with passage 45. The orifices 58 allow the 
ingrowth of bone, blood vessels, and other tissue into 5 
the corpectomy device after the corpectomy device 1 0 
is installed in a patient. The outer member 12 also 
includes holes 59 and 60, which correspond with holes 
38 and 39 on inner member 11, for distracting the cor- 
pectomy device 10. Holes 59 and 60 extend through 
wall 42 and are located adjacent lower flange 50. Outer 
member 12 also preferably includes an aperture 61 
which is located in wall 42 to provide access to passage 
45 from the exterior of the corpectomy device 10. 
Through aperture 61, passage 45 may be packed with 
bone cement, which may be used to fix the device, 
although bone cement is not required. Aperture 61 may 
also be used to pack into the device chips of bone, 
materials for fixing the corpectomy device in the 
patient's body, or materials promoting the growth of 
bone, blood vessels, and other tissue. In the preferred 
embodiment, aperture 61 has a height f of about 12 
mm. Preferably, a slit 62 in wall 42 of the outer member 
12 extends from the outer surface 43 to the inner sur- 
face 44 and is elongated in a circumferential direction 
for moveably mounting the locking clip on the outer cyl- 
inder. Slit 62 has a first side 78 and a second side 76, 
both formed by wall 42. The preferred slit 62 has a 
height e of about 2 mm and a central horizontal plane 75 
which is spaced about 6 mm from upper end 40. The 
preferred circumferential angle, <|>, between first side 78 
and second side 76 is 53°. 

[0033] The preferred outer member 1 2 has a height 
k of about 35 mm measured from the upper end 40 to 
flange 50. Flange 50 has dimensions which are the 
same as flange 21. Generally square passage 45 has a 
width m of about 22 mm, measured from the inner sur- 
face 44 of a side 47 to the inner surface of an opposite 
side 47. Rounded corners 46 are defined by the same 
radius as rounded corners 31 on inner member 11. 
Outer surface 43 defines a circular cross-sectional 
shape having a preferred diameter B of about 30 mm. 
[0034] As best seen in Figs. 6 and 6A, the preferred 
embodiments include orifices 58 which are preferably 
arranged in rows around the circumference of member 
12 in horizontal planes. The holes 58 in each succeed- 
ing row may be staggered in relation to each other. The 
first row 70 of orifices 58 may be located in wall 42 so 
that their plane 74 is spaced about 6 mm from upper 
end 40. Seven holes are equally spaced around wall 42 
in row 70, each having a diameter of about 6 mm. Sec- 
ond row 71 has orifices 58 with their plane 74 spaced 1 4 
mm from upper end 40. Eight holes are equally spaced 
along wall 42 in row 71 , each having a diameter of about 
7 mm. Row 70 has one fewer holes than row 71, to 
accommodate the horizontal slit 62 in row 70. The third 
row 72 has orifices 58 arranged so that the plane 74 is 
about 22 mm from the upper end 40. Seven holes are 



arranged in the third row 72, each having a diameter of 
about 6 mm. Fourth row 73 has orifices 58 arranged so 
that their plane 74 is spaced about 30 mm from upper 
end 40. This row has five holes, each having a diameter 
of about 6 mm. The fourth row 73 only has five holes 
and third row 72 only has seven rows to accommodate 
aperture 61. Aperture 61 is substantially triangular in 
shape, having rounded corners 63 and sides 64. The 
aperture 61 provides access to chamber 95 so that the 
device may be packed with bone fragments, bone 
growth factors, other materials promoting the growth of 
bone, blood vessels or other tissue, or materials used in 
the corpectomy procedure. Adjacent sides 64 of aper- 
ture 61 define an angle fS of 70°. 
[0035] The preferred locking clip, as best seen in 
Figs. 8-1 0, has a top side 80 and a bottom side 81 . The 
top side 80 of the locking clip 14 comprises a circular 
disk 82 having an inner surface 87 defining an aperture 
83 including surfaces having threads. Extending down- 
wardly from the periphery of circular disk 82 is a wall 84, 
defining an open side or bore 85 at the bottom side 81 
of the locking clip. The locking clip is mounted on sur- 
face 40 of outer member 12, as will be described below. 
[0036] The inner surface includes third surface por- 
tions 89' shaped to correspond to the first surface por- 
tions 31 on the inner member so that the inner member 
is telescopingly received in the passage 45 when the 
locking clip is in its unlocked position shown in Figure 
13. The inner surface 87 also includes fourth surface 
portions 88'. 

[0037] In the preferred embodiment, aperture 83 
has the shape of the rounded square cross-sectional 
shape of passage 45 intersected with a circle 86. The 
aperture 83 is defined by surface portions 89' compris- 
ing rounded corners and surface portions 88' compris- 
ing threaded circular surface segment portions 88 of 
circle 86. The rounded corners 89 are shaped to corre- 
spond to rounded corners 46 of outer member 12 and 
corners 31 of member 1 1 . Referring to Fig. 1 1 , circular 
surface portions 88 have threads or ridges 90 extending 
along surface 87. The threads 90 on circular surface 
portions 88 engage threads on corner 31 to enable the 
locking clip to lock the inner member 11 in a position 
with respect to outer member 12. To accomplish this, 
locking clip 14 has a locked position and an unlocked 
position with respect to inner member 11 and outer 
member 12. Fig. 13 depicts the position of the locking 
clip with respect to the outer member 12 when locking 
clip 14 is in its locked position on inner member 1 8. Fig. 
1 2 depicts the position of the locking clip with respect to 
member 12 when it is in its unlocked position, thus 
allowing inner member 1 8 to slide freely. 
[0038] Locking clip 14 has a set of bores 91 
arranged around the circumference thereof on a com- 
mon horizontal plane 92. There are eight bores 91 
equally spaced along wall 84 of locking clip 14. Each 
bore 91 has a corresponding orifice 58 in first row 70 on 
outer member 12. The bores 91 and orifices 58 in first 
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row 70 may be used to further lock the device, as dis- 
cussed below. Locking clip 14 may also have an orifice 

93 for permanently mounting the locking clip 14 on the 
outer member 12. A pin 96, which is shown in Fig. 10, is 
mounted in orifice 93 and extends past interior surface 

94 of wall 84 and inwardly into slit 62 on outer member 
12. The pin 96 rotatably mounts locking clip 14 on the 
outer member 12 allowing rotation thereon but prevent- 
ing axial movement. During manufacture, the pin may 
be welded into place on the locking clip so that the lock- 
ing clip is pre-mounted on the outer member. 

[0039] The preferred locking clip 14 has a diameter 
g of about 34 mm. The open side or bore 85 of locking 
clip 1 4 has a diameter h of about 30 mm. The thickness 
of wall 84 may be about one or two millimeters. The 
height i from the top side 80 to the bottom side 81 of the 
locking clip is about 13 mm. The thickness j of the circu- 
lar disk 82 is about 3 mm. In the preferred embodiment, 
the circular surface positions 88 of aperture 83 in disk 
82 has 26 mm, or M26 x 1 , left-handed threads corre- 
sponding to the threads on member 11. Rounded cor- 
ners 89 have a radius of about 6 millimeters, the radius 
being measured from a point 5.6 millimeters from an 
axis 200 and 6.5 millimeters from an axis 201 in Fig. 8. 
Bores 91 are arranged on plane 92 so that the plane is 
spaced 9 mm from top side 80. Preferably, bores 91 
have a diameter of about 6 mm and are threaded to 
receive screws. Orifice 93 has a diameter of about 2 
mm. 

[0040] The locking clip 14 is mounted on the outer 
member 12 by placing the locking clip 14 on the outer 
member 1 2 so that the upper end 40 of the outer cylin- 
der is received in the open side or bore 85 of the locking 
clip. A pin is then mounted in orifice 93 or attached to 
the inner surface 94 of the locking clip so that the pin 
extends into slit 62. Locking clip 14 is mounted on the 
outer member 12 and is rotatable thereon so that lock- 
ing clip 14 has a locked position and an unlocked posi- 
tion. Figs. 12 and 13 illustrate a top view of the locking 
clip mounted on the outer member. In Fig. 12, the 
assembly is shown so that the locking clip 14 is its 
unlocked position. In this position, the pin in slit 62 is 
adjacent side 78 or side 76 of slot 62. Whether side 76 
or 78 is the unlocked position is a matter of design 
choice. Inner member 1 1 may then be inserted into pas- 
sage 45 so that bottom end 1 6 is received in the pas- 
sage. When the locking clip 14 is in the unlocked 
position, rounded corners 89 of the locking clip are 
aligned with rounded corners 46 of the outer member 
12. Circular surface portions 88, which have ridges or 
threads 90, are then aligned with sides 47 of the outer 
member 12. When the locking clip is in a locked posi- 
tion, the pin in slit 62 is adjacent the other of sides 78 
and 76. As shown in Fig. 13, rounded corners 89 are 
aligned with sides 47 when the locking clip is in the 
locked position. 

[0041] To assemble the device, the bottom end 16 
of inner member 1 1 is inserted through aperture 83 and 
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into the passage 45 of outer member 12. When the 
inner member has been inserted into passage 45, pas- 
sage 45 and hollow space 30 form a chamber 95. In 
order to insert the inner member into passage 45, 

5 rounded corners 46 on the outer member must be 
aligned with rounded corners 89 on the locking clip 14 
so that locking clip 14 is its unlocked position. When the 
locking clip is moved to its locked position, circular sur- 
face portions 88 having threads or ridges 90, overlap 

jo rounded corners 46 and engage the ridges or threads 
35 on the rounded corners 31 of inner member 1 1 . Fig. 
13A illustrates the engaging threads of clip 14 and 
member 1 1. In this position, the relative position of the 
inner member 11 is axial ly fixed with respect to the outer 

15 member 12. The position of the locking clip 14 is fixed in 
this locked position by inserting one or more screws into 
bores 91 so that the screws extend into orifices 58 in 
first row 70 on the outer member 12. If the locking clip is 
not pre-mounted on the outer member prior to insertion 

20 of member 1 1 , the locking clip 1 4 will be placed on end 
40 of the outer member 1 2 and pin 96 may be mounted 
in hole 93 of the locking clip, extending into slot 62. 
[0042] The length of slit 62 is approximately equal 
to the horizontal dimension of the rounded corners 31 . 

25 These dimensions are desirable so that the locking clip 
is prevented from rotating beyond its locked position 
and the ridges or threads 90 and 35 are prevented from 
coming out of engagement with each other by rotating 
the locking clip too far beyond its locked position. Thus, 

30 when the locking clip is in its locked position, the pin 96 
mounted on the locking clip is abutted against one of the 
first side 78 or second side 76. Likewise, when the lock- 
ing clip is moved into its unlocked position so that 
rounded corners 31 are aligned with rounded corners 

35 89, the pin 96 mounted to the locking clip 14 is abutted 
against the other of the first side 78 or second side 76. 
[0043] To use the corpectomy device, the locking 
clip is mounted on outer member 12 and is initially in its 
unlocked position and the inner member is assembled 

40 with the outer member and locking clip. The passage 45 
is filled by the surgeon with bone material, bone growth 
factors, bone morphogenic proteins (BMP's), or other 
materials for encouraging bone growth or growth of 
other tissue through the many apertures provided in the 

45 device. The device is distracted by inserting one end 98 
of a distractor or distraction device 97 into holes 38 
and/or 39 and the other end 99 of the distractor into 
holes 59 and/or 60 and separating the ends of the dis- 
tractor so that the inner member 1 1 is drawn upwardly 

so and away from the outer member 1 2 to the desired over- 
all height. The locking clip 14 is then rotated to the 
locked position and one or more set screws are inserted 
into the bores 91 to fix the position of the locking clip 
with respect to the outer member. The one or more set 

55 screws prevent the locking clip 14 from rotating. Thus, 
the corpectomy device may be distracted in situ and 
conveniently locked in position so that the device may 
be adjusted to the height required to replace a removed 



7 



13 EP 1 080 703 A2 



vertebra and support the spine. Bone cement is not 
required to lock the device, but may be used. Preferably, 
the device is tapped with a hammer so that the teeth on 
top flange 21 and lower flange 50 engage the adjacent 
vertebrae. 

[0044] The inner member 11, outer member 12, 
locking clip 14 and any set screws are preferably com- 
prised of titanium but may also be comprised of stain- 
less steel, ceramics, composite materials, other 
materials known in the surgical and medical arts, and/or 
biologically inert materials may be used. The orifices 
58, aperture 61, apertures 26 and 52, and orifices 33 
may have any shape. Curvilinear shapes are preferred, 
however, for ease of manufacture. The device must also 
support the patient's spine and corners create 
increased regions of stress in the device. The elongated 
orifices 33 in inner member 11 are preferred so that 
after the device is distracted, the surgeon can pack 
additional bone material, or other material desired, into 
the device. In addition, the relatively large aperture 61 is 
convenient for packing the device with such materials. 
[0045] The cross-sectional shapes of the part 18, 
hollow space 30, outer surface 43 of outer member 12, 
passage 45 and aperture 83 may have any shape which 
allows the inner member to be slidably received in pas- 
sage 45 and allows locking clip 14 to engage the inner 
and outer members to lock the relative position of the 
inner member with respect to the outer member. For 
example, the part 18, passage 45 and aperture 83 may 
have shapes including a triangle, pentagon or octagon. 
It is also preferred that the inner member does not 
rotate with respect to the outer member 12. The locking 
clip and inner member may engage one another in a 
number of ways. For example, the engaging elements 
90 and 35 discussed above may comprise ridges, 
threads or grooves formed on rounded corners 31 of 
part 18 and circular surface portions 88 of locking clip 
14. Preferably, the threads, grooves, or ridges are dis- 
posed along a horizontal straight line, for ease of manu- 
facture. If it is desirable that the position of the inner 
member 11 is adjusted either upwardly or downwardly 
as the locking clip Mis moved to its locked position, the 
ridges 90 and 35 may comprise threads which are 
slightly angled in a vertical direction. Alternatively, circu- 
lar surface portions 88 may have depressions and 
rounded corners 31 may have ridges which are 
engaged in the depressions. 

[0046] The particular dimensions of the device dis- 
cussed above are dimensions for that particular embod- 
iment only. Use of the corpectomy device in the spines 
of different patients, and in different positions along the 
spine, will require variations in the dimensions. Thus, a 
variety of devices having different heights and diame- 
ters may address different applications and the prefer- 
ences of different surgeons. The particular angle for the 
top and lower flanges will also vary according the partic- 
ular application and the surgeon's preference. The 
flanges may be angled anywhere from 0° to 8° or much 
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greater to restore the curvature of the spine. The partic- 
ular dimensions are not critical to the invention. In one 
variation, the teeth 28 and 55 may be replaced by, or 
used in addition to, screws anchoring the device to adja- 
5 cent vertebrae. Holes may be provided in the top flange 
and lower flange for insertion of the screws, which can 
engage adjacent vertebrae. 

[0047] Another embodiment of the invention is illus- 
trated in Figs. 15-17. In this embodiment, inner member 

w 111 is slidably received in outer member 112, which 
have interengaging circular cross-sectional shapes and 
a common longitudinal axis 146. Inner member 111 
preferably has a flange 121 at outer axial end of the 
member, the flange 121 has teeth for engaging an adja- 

15 cent vertebra. The inner member includes a tubular part 
118 extending from flange 121. The inner member 111 
has a series of apertures or slots 151 defining circum- 
ferencial bridges 152 therebetween. Orifices 133 similar 
to orifices 33 are provided in the part 1 1 8. 

20 [0048] The outer member 1 12 has orifices 158. Ori- 
fices 1 58 and 1 33 may be the same or similar to the ori- 
fices described in reference to the preferred 
embodiment above. The outer member 112 has an 
upper end 1 40 and a lower end 1 41 , a hole 1 43 extends 

25 through the outer member 112 to chamber 195 defined 
by inner and outer members. Notches 1 42 are formed in 
the outer cylinder 112, on either side of hole 143 for 
interaction with locking clip 1 1 4. Notches 1 42 have walls 
147 in which holes 144 are formed, one in each notch 

30 for mounting the locking clip 1 14 on the outer member 
112. The outer member 112 preferably includes an 
aperture 161, which may have the elongated shape 
shown in Figs. 15 and 16, or may have the shape of 
aperture 61 discussed above. 

35 [0049] The locking clip 114 of this embodiment has 
the shape of a portion of a cylinder and is sized and 
shaped to be mounted on an outer surface of the outer 
member 112, which has a circular cross-section in this 
embodiment. Locking clip 114 has a curved wall 184 

40 extending downwardly from a curved arm piece 182. 
The arm piece 182 has an inner surface 194 and a 
wedge portion 188 having a straight face 189 extends 
inwardly from the arm piece 1 82. The wall 1 84 has aper- 
tures 191 which correspond to a first row of orifices 

45 formed in the outer cylinder 1 1 2 similarly to the first row 
70 of orifices 58 discussed above. 
[0050] On the inner face 189 of the wedge portion 
188, a depression 186 is formed having side walls 190 
extending horizontally into wedge portion 1 88. Arm 1 82 

so has a first end 1 60 and second end 1 62 on either side of 
the wedge portion 18B. The locking clip includes pins 
163 on the inner surface 194 adjacent ends 160 and 
162. The wedge portion 188 includes a top surface 153 
and bottom surface 154. Depression 186 defines por- 

55 tions 155 and 156 in inner surface 189 on either side of 
depression 186. 

[0051] The notches 142 on the outer cylinder 112 
receive the ends 160 and 162 of arm 182. Locking clip 
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1 14 is mounted on outer cylinder 1 12 in notches 142 so 
that the pins 163 are received in the holes 144 on the 
outer cylinder. Holes 144 are elongated in a horizontal 
direction. Holes 144 each have a first side and a second 
side. When the locking clip 1 1 4 is mounted on outer cyl- 
inder 1 1 2, the depression 1 86 in the wedge portion 1 88 
is disposed in aperture 143 in the outer cylinder but 
does not protrude into passageway 145. The depres- 
sion 186 is open to the passage 145 in outer cylinder 
112. The locking clip is preferably pre-mounted on the 
outer cylinder 1 1 2, but may be snapped into place when 
the device is installed. 

[0052] Locking clip 1 14 has an unlocked position, in 
which pins 163 abut one side of the holes 144. The 
inner member 111 may be inserted into passageway 
145 when the locking clip is in its unlocked position 
because wedge portion 188 does not protrude through 
aperture 143 into passageway 145. Locking clip 114 
also has a locked position in which pins 163 abut the 
other sides of the holes 144. In this position, the wedge 
portion 188 protrudes into the aperture 143 and wedge 
portion 188 is located in passageway 145. After the 
inner cylinder 111 has been inserted into passageway 
145, locking clip 114 may be translated into its locked 
position. The locking clip is moved into its locked posi- 
tion by translating the clip 1 14 in a direction transverse 
to the longitudinal axis 146. In its locked position, the 
depression 186 on the locking clip engages an bridge 
152 on the inner cylinder. When the locking clip 1 14 is 
moved to its locked position, bridge 152 is received in 
depression 186, and portions 155 and 156 on the face 
189 are received in holes 151 adjacent the particular 
bridge 152 engaged by depression 186 in the locking 
clip. 

[0053] As will be readily appreciated, numerous 
other variations and combinations of the features dis- 
cussed above will be employed without departing from 
the present invention. Accordingly, the foregoing 
description of certain preferred embodiments should be 
taken by way of illustration, rather than by way of limita- 
tion, of the features discussed above. 

Claims 

1 . A corpectomy device, comprising: 

a) a first member having a longitudinal axis; 

b) a second member moveable in an axial 
direction with respect to said first member; and 

c) a locking clip engagable with said first mem- 
ber and said second member and moveable 
between a first unlocked position and a second 
locked position for locking said first member 
and said second member in a relative axial 
position with respect to one another. 
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2. The corpectomy device of claim 1, wherein said 
locking clip includes at least one depression and 
said second member includes at least one ridge 
engagable in said at least one depression for lock- 

5 ing said first member and said second member in a 

relative position with respect to one another. 

3. The corpectomy device of claim 1, wherein said 
locking clip and said second member include inter- 

io engaging threads for locking said first member and 
said second member in a relative axial position with 
respect to one another. 

4. The corpectomy device of claim 3, wherein said 
15 locking clip is rotatably mounted on said first mem- 
ber for rotation into and out of engagement with 
said threads. 

5. The corpectomy device of claim 1 , wherein at least 
20 one of said first member and said second member 

comprises a hollow member, said first member and 
said second member defining a chamber therebe- 
tween. 

25 6. The corpectomy device of claim 5, wherein said 
second member is slidably and telescopingly 
received in a passageway of said first member for 
movement in said axial direction. 

30 7. The corpectomy device of claim 6, wherein said first 
member and said second member have a common, 
longitudinal axis and said locking clip is translatably 
movable to said locked position in a direction trans- 
verse to said axis. 

35 

8. The corpectomy device of claim 6, wherein said 
locking clip is movably mounted on said first mem- 
ber. 

40 9. The corpectomy device of claim 8, wherein said 
locking clip includes a first bore and said first mem- 
ber includes a corresponding hole, said first bore 
and hole being engagable by a screw for locking the 
position of said locking clip in its locked position. 

45 

10. The corpectomy device of claim 6, wherein said first 
member and said second member include perfora- 
tions for permitting ingrowth of bone, blood vessels 
and other tissue. 

50 

11. The corpectomy device of claim 10, wherein said 
perforations include: 

a) elongated perforations extending in the axial 
55 direction on one of said first member and said 

second member; and 

b) substantially circular perforations on the 
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other of said first member and said second 
member. 



12. The corpectomy device of claim 6, wherein: 



locking clip has an inner surface including third sur- 
face portions and fourth surface portions, each 
being curvilinear and having different radii of curva- 
ture. 



a) at least one of said first member and said 
second member include an aperture providing 
access to said chamber for packing said cham- 
ber with material encouraging the growth of 
bone, blood vessels and other tissue. w 

13. The corpectomy device of claim 6, wherein: 

a) said second member and said first member 
have outer axial ends with outwardly extending 75 
flanges including teeth on a surface thereof for 
engaging bone. 

14. The corpectomy device of claim 13, wherein said 
flanges are disposed at an acute angle with respect 20 
to a common longitudinal axis of said first member 
and said second member. 

15. The corpectomy device of claim 6, wherein said 
second member comprises an inner tubular mem- 25 
ber and said first member comprises an outer tubu- 
lar member having a passage for engaging said 
inner tubular member, said inner tubular member 
being telescopingly disposed within said outer tubu- 
lar member. 30 

16. The corpectomy device of claim 15, wherein said 
outer tubular member includes a hole and said lock- 
ing clip includes a wedge shaped to be engaged in 
said hole so that said locking clip engages said 35 
outer tubular member. 

17. The corpectomy device of claim 16, wherein said 
wedge includes a depression and said inner tubular 
member includes at least one bridge portion to be 40 
engaged in said depression so that said locking clip 
engages said inner cylinder. 

18. The corpectomy device of claim 15, wherein said 
inner tubular member has an outer surface includ- 45 
ing first surface portions and second surface por- 
tions. 

19. The corpectomy device of claim 18, wherein said 
locking clip has an inner surface defining an aper- 50 
ture, said inner surface including third surface por- 
tions and fourth surface portions, said third surface 
portions being shaped to correspond to said first 
surface portions so that said inner tubular member 

is telescopingly received in said passage when said 55 
locking clip is in its unlocked position. 

20. The corpectomy device of claim 15, wherein said 



21. The corpectomy device of claim 19, wherein said 
outer surface of said inner tubular member defines 
a substantially square cross-sectional shape, 
including sides comprising said second surface 
portions and rounded corners comprising said first 
surface portions. 

22. The corpectomy device of claim 21 , wherein said 
inner surface on said locking clip includes circular 
surface portions comprising said fourth surface por- 
tions and rounded corners comprising said third 
surface portions so that said rounded corners on 
said locking clip are aligned with said rounded cor- 
ners on said inner tubular member when said lock- 
ing clip is in its unlocked position. 

23. The corpectomy device of claim 22, wherein said 
circular surface portions on said locking clip and 
said rounded corners on said inner tubular member 
include ridges for locking said innertubular member 
and said outer tubular member in a relative position 
with respect to one another when said locking clip is 
in its locked position. 

24. The corpectomy device of claim 22, wherein said 
circular surface portions on said locking clip and 
said rounded corners on said innertubular member 
include interengaging threads for locking said inner 
tubular member and said outer tubular member in a 
relative position with respect to one another. 

25. The corpectomy device of claim 15, wherein said 
outer tubular member includes a wall having an 
inner surface defining said passage and an outer 
surface, said outer surface defining a cross-sec- 
tional shape different from said cross-sectional 
shape of said inner tubular member and said pas- 
sage. 

26. The corpectomy device of claim 15, wherein said 
outer tubular member includes a wall having an 
inner surface defining said passage and an outer 
surface, said outer surface defining a circular cross- 
sectional shape. 

27. A corpectomy device, comprising: 

a) an inner member having a polygonal shape 
including corners; 

b) an outer member having a polygonal pas- 
sage sized and shaped so that said inner mem- 
ber is telescopingly and non-rotatably received 
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in said outer member so that said inner mem- 
ber and said outer member have a longitudinal 



c) a movable locking clip having an inner sur- 
face defining an aperture including corners and 
locking portions, said locking clip being rotata- 
bly mounted on said outer member so that said 
locking clip is limited in axial movement on said 
outer member; and 

d) mating surfaces on said locking portions and 
said corners of said inner member for interen- 
gagement to prevent axial movement between 
said locking clip and said inner member. 

28. The corpectomy device of claim 27, wherein said 
mating surfaces comprise threads on said locking 
portions and said corners of said inner member. 

29. The corpectomy device of claim 27, wherein said 
outer member includes a slot and said locking clip 
includes a pin mounted on said locking clip and 
extending through said slot for limiting the axial 
movement of said locking clip. 

30. The corpectomy device of claim 29, wherein said 
pin extends through said slot to limit the rotational 
movement of said locking clip. 

31. The corpectomy device of claim 27, wherein said 
outer member includes a hole and said locking clip 
includes a corresponding hole, said hole on said 
outer member and said hole on said locking clip 
being engageable with a set screw for fixing the rel- 
ative position of said locking clip and said outer cyl- 
inder with respect to each other. 

32. The corpectomy device of claim 27, wherein: 

a) said inner member includes a radially 
extending first flange on an outer axial end of 
said inner member, said first flange including 
teeth on a surface of said first flange for engag- 
ing bone; and 

b) said outer member includes a radially 
extending second flange on an outer axial end 
of said outer member, said second flange 
including teeth on a surface of said second 
flange for engaging bone. 

33. The corpectomy device of claim 32, wherein said 
first flange and said second flange are disposed at 
an acute angle with respect to said longitudinal 
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FIG. 2 
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FIG. 3 
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FIG. 5 
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FIG. 10 
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FIG. 15 
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